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PREFACE 


Price indexes play a central role in public decision making, research and a 
number of other important areas. 


Institutionalism of the price indexes increases the need for improved under- 
standing of their concepts and construction, and for evaluation of various aspects 
of them in terms of their uses. This study attempts to convey descriptive and 
evaluative information on the two most widely used price series, the Consumer 
Price Index and the Implicit Price Index. 


The research and much of the writing of this report were completed while 
the author was with the Prices and Incomes Commission (PIC) during the 
summer of 1970. It could not have been completed without co-operation and 
assistance from the Prices and National Accounts Divisions, Statistics Canada 
(formerly Dominion Bureau of Statistics). In particular, the contributions of 
Anton Gilham of the Prices Division and Ellen Buckley of the National Ac- 
counts Division were greatly appreciated and are acknowledged. Several re- 
viewers within Statistics Canada and the PIC made valuable contributions 
toward revision. However, the author accepts full responsibility for all opinions 
herein expressed or implied, and for any errors in content. Publication of this 
report by the Commission does not imply that opinions or recommendations 
contained herein necessarily reflect those of the Commission. 
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chapter one 


INTRODUCTION 


SCOPE AND OBJECTIVES 


Intensified concern with price inflation since the mid-1960s has increased our 
interest in and dependence upon available measures of price change, the price 
indexes. There are several alternative price indexes from which to choose an 
“index of inflation’. Presumably the harmful aspects of inflation are its redis- 
tributive characteristics which will arise primarily in the consumer and export, 
or final demand, sectors of the economy. As a result this study focuses on two 
indexes which measure price change in the final demand sectors, the Consumer 
Price Index (CPI) and Implicit Price Index of Gross National Expenditure 
(IPI). The overall objective of this study is to review and evaluate the CPI and 
IPI as measures of recent price change in Canada. Some effort is devoted to 
raising issues and problems in using price indexes directly as “indexes of in- 
flation’’. 

Several alternative criteria may be used to evaluate the indexes but three were 
chosen for application throughout the study—compatibility of the index as it 
is produced with its uses, its reliability, and its availability. Most of the discus- 
sion in this report refers to the period since 1961 with some references to the 
period since 1957. Comparison of movements in the two indexes during this 
period provides a mixed interpretation of price change. On the one hand the 
official published forms of the CPI and IPI appear to move closely enough to- 
gether to suggest that either is an adequate indicator of price trends. However, 
to analyse this proposition fully it is necessary to analyse their concepts, compo- 
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sition and construction carefully. On the other hand, discrepancies in their short- 
term movements become apparent when simple transformations of the original 
series are made. What is attempted therefore is a detailed analysis of each series 
according to the three criteria, and a comparison of their scope, concepts and 
recent movements. 

A major proportion of the paper is devoted to reviewing concepts and pro- 
cedures of each index. In discussion of the CPI, the major uses of that index are 
summarized and implications of those uses developed, including the major 
conceptual and procedural differences between an index of consumer prices 
and an index of the cost-of-living. A limited effort is made for both indexes to 
identify the sources and directions of measurement error, and when possible, 
to assess their probable magnitudes. One of the main aims of the study is to 
test sensitivity of the CPI to specified procedural changes in weighting and 
pricing. Whereas the tendency in previous studies has been to concentrate on 
the ‘quality’ problem associated with indexing, this study focuses on a broader 
range of issues, emphasizing the problems of using a single index for many uses 
and weighting bias. Two brief sections are devoted to a descriptive analysis of 
comparative movements in the two indexes and to summarizing suggested 
changes in both indexes. 

The similarity of procedures in price indexing in Canada and the U.S. results 
in a substantial degree of compatibility between price series in each country. 
An appendix to this study briefly compares the two consumer price indexes. 
This similarity has the fortunate side-effect of providing researchers in Canada 
with a relative wealth of conceptual studies on indexing problems. In particular, 
The Price Statistics of the Federal Government' provides a basic and detailed 
guide to most of the problems arising from price indexing. In addition, a study 
of some aspects of the Canadian Consumer Price Index was conducted for the 
Royal Commission on Banking and Finance in 1961.2 That study remains rel- 
evant today since the concepts and procedures of the CPI are basically unchanged 
since 1961. However, Asimakopulos’ analysis concentrated primarily on the 
quality problem with very limited reference to the other characteristics of the 
index. Therefore, this study attempts to complement the earlier study, extending 
analysis into other areas and providing a fuller treatment of issues involved in 
measuring inflation. 

There are several shortcomings in this study. First, although our interest in 
inflation is ultimately in price movements in final demand sectors, understanding 
of the sources and timing of these movements also requires analysis of price 
movements in other sectors of the economy. Therefore it would be desirable to 
apply the same evaluative criteria to an in-depth study of other important price 
indexes. Time limitations prevented this. In addition, sampling characteristics 
and properties play an important role in determining the reliability of indexes; 
this aspect of both indexes is inadequately covered in this study. Similarly, 


1 National Bureau of Economic Research, The Price Statistics of the Federal Government. 
NBER General Series, No. 73. (1961). 
2 A. Asimakopulos, The Reliability of Selected Price Indexes As Measures of Price Trends. 
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reliability of the Implicit Price Index is influenced by the quality of the basic 
national accounting data from which it is derived. It was not possible to include 
this possible source of error as an element of this study. Finally, and probably 
most seriously, this paper suffers from the same deficiency that characterizes 
its forerunners—nonspecificity of the magnitude of errors and bias. There are 
several reasons for the deficiency. In some cases the fundamental concept 
against which the index is being compared is itself nonquantifiable and therefore 
discrepancy from that norm is also incapable of quantification. In other cases, 
error is quantifiable but only if additional information and a great deal of 
additional research were conducted. Since time and effort are limited resources 
to researchers and price indexers alike, we must accept compromise even if it 
detracts from the quality and specificity of the final product. 


INFLATION AND THE PRICE SERIES 


Price indexes are expressions of changes in price levels over time derived by 
ageregating sets of price changes with an appropriate weighting pattern. Price 
variation is measured relative to a specified base period in time (time base) 
where the price level is arbitrarily set at 100. Weighting patterns, which are held 
constant in order to measure only price variation, are generally chosen from some 
historical period (historical weights) but they may also be chosen from current 
data (current weights). The time and weight bases are separate reference points 
in constructing price indexes and need not coincide. An almost infinite number 
of price indexes can be calculated for the Canadian ecnomy by applying various 
combinations of product, industry, price determination stratum, weighting, 
and index formula criteria. Cost considerations limit compilation and publica- 
tion to a few major indexes provided by Statistics Canada. Following are 
those most frequently used: 

Export and Import Price Indexes: 1948 weight and time bases, currently 
under revision; provide measures of price movements for goods and services 
traded by Canada in international transactions. Described in Dominion Bureau 
of Statistics (DBS), 62-508 (occasional). 

Wholesale Price Index: 1935-39 weight and time base, sometimes called the 
General Wholesale Index; follows a commodity approach in measuring price 
change of commodities sold by producers and distributors. Described in a 
1950 DBS Reference Paper. 

Industry Selling Prices Indexes: 1966 weight base, 1961 time base; consist of 
a large number of disaggregated price series of manufacturers f.o.b. plant selling 
prices covering about 140 Standard Industrial Classification (SIC) industries. 
Described in DBS, 62-528 (occasional). 

Index of Average Weekly Wages in Manufacturing : a measure of movements 
in wage earners’ incomes. Deflation by the Consumer Price Index provides a 
crude measure of movements in “real”? wage earners’ incomes Described in 
DBS, 62-002 (monthly). 
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Consumer Price Index: 1957 weighted, 1961 time base; measures movements 
in prices of a large number of goods and services purchased by consumers. 
Described in DBS, 62-518 (occasional). 

Implicit Price Index of Gross National Expenditure: current weighted, recently 
revised to a 1961 time base; an aggregated all-sectors index and sector indexes 
derived as a by-product of deriving ‘‘real’” expenditure from the national 
accounts. Described in DBS, 13-502 (occasional). 

Each of these indexes is produced under its own set of concepts, conditions, 
scope, etc., which will affect its suitability to measurement of inflation. One 
important consideration for this purpose appears to be level of price determina- 
tion where movements are recorded. Due to variations over time in market 
structure, returns to productive resources, resource productivity and profit 
rates, price variations in primary production, manufacturing or distributive 
levels of the economy are not necessarily reflected in corresponding variation 
in the final demand sectors. Price indexes at levels other than final demand may 
be useful in identifying sources of inflation, tracing its history, and even signal- 
ling impending inflation or disinflation. But the distributive characteristics which 
cause public concern will be most obvious in final demand sectors, particularly 
the consumer sector. It is for this reason that quantitative references to the degree 
of inflation are usually equated with movements in the Consumer Price Index 
and, less frequently, with movements in the Implicit Price Index. It is also the 
reason for this study focusing on these two indexes. 


An index of prices for goods and services in final demand reflects the combined 
result of a large number of forces. Unless the simple lexicographic interpretation 
of the term ‘inflation’ is used (i.e., increase), not all measured price change 
results from inflationary economic conditions for which anti-inflationary tools 
are relevant. Some variation in the price indexes can result from factors or sources 
external to the process of inflation. Very little attention has been paid to the 
measurement aspects of inflation in either economic literature or empirical 
research except for the attempts to identify and reduce index bias due to measure- 
ment error, in particular quality variation. Even in the U.S., where a great deal 
of research effort has been directed toward evaluating concepts and method- 
ologies of the price series, there has been only limited treatment of the problems 
in isolating inflationary price movements from measured price change. One of 
the problems, of course, is in defining exactly what is meant by the term ‘inflation’. 
In the following discussion, the attempt is made to clarify these issues by out- 
lining conceptually the major sources of variation in a price index. The discussion 
is far from a complete statement of the problem; indeed it represents another 
area of research of substantial importance. The discussion does however outline 
the problems associated with using a price index directly for monitoring inflation 
and it provides a general framework for analysis and conclusions throughout 
the study. 


Changes in the values of an index, I, relative to its time base are a measure of 
the time rate of change in prices. In very general terms, measured variation con- 
sists of a component due to economic forces which operate to produce price 
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variation, or true price change, and when measurement is imprecise, a com- 
ponent representing spurious variation. Mathematically index variation, I¢-It-;, 
can be represented as: 


where @ represents price movement produced by the combined effect of economic 
forces, and € is variation arising from the combined effect of measurement errors. 


Ignoring the components of measurement error for a moment, we can further 
identify the impact of economic forces in the following manner: 


OS =—AiCS Cem ii cet ()F 


where s and c represent seasonal and cyclical variation respectively, m is price 
movement resulting from variable market conditions throughout the economy, 
and i is price variation defined as inflationary. Each of these components and 
their characteristics will be discussed below but the implications of these com- 
ponents to the use of a generalized price index as an index of inflation are im- 
portant since they, and the error components, indicate that inflationary pres- 
sures are only one source of variation in an index. 


Seasonal price variation may arise from several sources. In perishable food 
commodities it arises from either seasonal variation in demand or supply, or a 
combination of the two, and for most commodities it is tied directly or indirectly 
to climatic conditions. Similarly, automobiles, clothing, heating fuels and hous- 
ing probably also manifest a more or less repetitive pattern of price variation. 
But seasonal price variation, by definition, has a tendency to be self-correcting 
and should be removed from the index in directing policies against inflation. 
Similarly some cyclical price movements in industries or sectors (e.g., those 
associated with early stages of economic recovery) should not be cause for alarm 
as they are only symptomatic of a normal, healthy functioning economic system. 
On the other hand, general cyclical price increases experienced under near-full 
employment conditions may be symptomatic of impending inflation. As indi- 
cated below, the actual ability to identify and separate out each of these sources 
of price variation is a difficult task. 


The market adjustment impact, m, may arise from several sources including 
government policies and programs, international conditions and uncontrollable 
events. A characteristic of the adjustment is that some economic conditions in a 
subsystem have changed, producing variations in relative prices and resource 
allocation within that subsystem. Prices may increase or decrease. In addition, 
the change is once-for-all in the sense that the subsystem will react and adjust 
toward a new equilibrium and stabilize at that level until conditions alter once 
more. The subsystem may be limited to a commodity or an industry, or it may 
be a sector depending on the conditions which cause the change. The extent to 
which such variation is reflected in a price index will, naturally, depend on the 
relative importance of the affected products in the index. Since an index is an 
aggregation of many such changes, some in each direction and with no distinc- 
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tion made between specific or general movements, it is extremely difficult to 
isolate such variation by simply looking at changes in the index. 

Many examples of this type of variation can be cited. Deliberate policy meas- 
ures such as currency revaluation, indirect taxation and some agricultural pro- 
grams have a direct impact on consumer prices. Direct taxation and subsidies 
have an indirect effect. Compulsory measures designed to prevent or reduce 
environmental pollution will almost certainly be reflected in higher prices for a 
number of final demand goods and services. Similarly, unregulated events such 
as labor disputes and production or distribution problems due to weather and 
international developments affect prices and resource allocation. The reduction 
in food prices during the autumn of 1970 is a further example of market adjust- 
ment as it is referred to here: the so-called ‘price war’ developed as retailers 
followed a new merchandising strategy; price reductions in some food items, in 
particular meat products, resulted from developments in domestic and foreign 
agriculture during the preceding two or three years. The important point in the 
last two examples is that the price reductions produced in each case were totally 
unrelated to underlying inflationary pressures in Canada; indeed, the rapidly 
increased production of livestock in Canada since 1968 and the price discounting 
policy of retailers in 1970 occurred in spite of inflation. 

The important characteristics of market adjustment price changes then are 
that they may occur in either direction, they are not general in scope, they tend 
toward a new equilibrium once they have occurred, and they are nonrecurring 
until conditions which produced them change. Their importance lies in the fact 
that conventional counterinflationary tools will generally be unsuited to their 
regulation. To accept such variation as inflationary is to require completely new 
methods and mechanisms in combatting inflation. 

Finally, we discuss the component of true price variation which is directly 
relevant to public policy on inflation, i. In conceptually separating out ‘infla- 
tionary’ and ‘market adjustment’ components, the implication that inflation is 
not part of an overall market process is not intended. In a market-oriented 
economy the process of inflation is indeed a series of adjustments in certain 
market variables and is therefore a form of market adjustment. However, 
inflationary adjustment has characteristics differing from those outlined above. 
First, it is commonly accepted that inflation is a general and persistent upward 
movement in prices. In addition, it is a cumulative process, i.e., price change in 
factor or product markets results in the spiralling effect common in inflation 
terminology. Finally, inflationary price change would be expected to produce 
different resource allocative results. Pure market adjustment produces resource 
allocation because some prices change, producing changed relative price levels. 
It is conceivable, although improbable, that under inflationary conditions all 
prices would change an identical amount and no resource reallocation would 
occur.> The general case would be that some resource adjustment would occur 
because relative prices have changed but at a new, higher level for all prices. 


3 This statement ignores any effects on economy-wide resource allocation that cash balances or 
money illusion might have, and assumes either an economy isolated from any international trans- 
actions, or equivalent price increase in all other countries, all of which are unrealistic. 
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In practice the distinctions among these sources of price variation will not be 
as distinct as suggested here. It was suggested earlier that stage of the cycle and 
associated economic conditions will determine whether cyclical variation is, or 
will become, inflationary. Similarly a market adjustment process, if occurring 
on a broad enough scale, may initiate general and cumulative price increases 
throughout the economy. In fact this was the general argument presented by 
Schultze in his ‘demand-shift’ theory of inflation.4 Also, initially noninflationary 
food price increases may be sufficiently important to initiate wage increases 
through wage-adjuster formulae, ultimately producing general cost-push price 
increases. But these observations only indicate the interrelationships among the 
economic forces which produce price change and underline the complexity of 
the measurement problem. 


Turning now to the error component, ¢ in (1), three separate sources are identi- 
fied and discussed. Fixed weights in an index produce error because they fail 
to account for the changing importance of items resulting from changed relative 
prices. In addition, index numbers are based upon sample statistics which are 
expected to produce sampling error. Finally, conceptual discrepancies and 
procedural modifications in indexing introduce a third form of measurement 
error. Therefore, we can partition the error component as follows: 


ee £00, 6.0) ce bi (3), 


where f represents ‘formula’ error, o is statistical sampling error, and p is 
‘concept’ error. Desirable properties of these error components can be specified. 
For short-run purposes when period-to-period variation is the interest, it is 
desirable that the magnitude of each error be zero, or if non-zero, at least known 
or estimable. For purposes of tracing price variation over a series of periods, it 
is desirable that interperiod errors be offsetting with an average error value of 
zero, i.e., an unbiased index. This latter characteristic requires that indexing 
concepts and procedures result in E(B)=E(o)=E(p)=0 implying E(e)=0. 
Unfortunately, the ‘constants and compromises’> of price indexing achieve 
something less than these conditions. 


In Chapter 2, second section the problem of formula bias, B, is discussed. But, 
briefly, it results from the use of fixed weighting patterns in index formulae and 
its direction can be deduced theoretically. However, its magnitude is difficult, if 
not impossible, to calculate directly. The effect of employing historical base 
weights in a Laspeyres index over long periods of time when relative prices are 
changing is to overemphasize prices of commodities or services which have in- 
creased in price (or decreased relatively less than others), and to underemphasize 
prices which have decreased (or increased relatively less). Thus historical base 
weights produce an upward bias of price change over time. Use of current weights 
in a Paasche index have the opposite effect and produce a downward biased esti- 
mate of price change. Under conditions of reasonably stable consumer preference 


4C. L. Schultze, ‘Recent Inflation in the United States’. Study Paper No. J. U.S. Congress, 
Joint Economic Committee. Washington, 1959. 

5 Abner Hurwitz, ‘“‘Constants and Compromise in the Consumer Price Index”’. American Statis- 
tical Association Journal. December 1962. 
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patterns and incomes, we would expect a Laspeyres index to produce a larger 
measure of price change on the same data than that provided by a Paasche index. 
But significantly, the magnitude of formula bias increases over time as current 
weighting patterns diverge from the base weights. Therefore it can be established 
that for a Laspeyres price index E ($)>0 and ob >0. Although it is difficult to 
quantify the magnitude of formula error, subsequent analysis will provide 
information which can be used to establish its order of magnitude. 

Sampling error, a, arises from the complex set of sampling strata and pro- 
cedures followed in providing weights for an index and in collecting price data. 
Expenditure weights for a base weighted index are obtained periodically from 
household expenditure surveys. (See Chap. 2 second section and Appendix V). 
Price data are obtained from samples drawn on prices, items, vendors, regions 
(cities) and price samplers with the result that the potential sources of sampling 
error are numerous. Moreover, sampling error in its broadest sense is not 
independent of the use made of the index since frequently the use will define the 
relevant sampling frame. For example, the Consumer Price Index is based 
upon expenditures and prices drawn from restricted subsets of the consuming 
population and consumer prices; when the index is applied as a measure of 
general price change, the relevant population would be all consuming units and 
all prices. Therefore when the CPI is used in the broader economy context, 
sampling error will exist unless the distribution of characteristics is identical 
in the two populations. 

Little is known about the magnitude of sampling error in price indexing and, 
indeed, there is not even common agreement that it can be measured.© One 
feature of the major price indexes in Canada which complicates the estimation 
of sampling error is the almost exclusive use of ‘judgment’ sampling to establish 
item components, vendors and price estimates. This study was not able to ana- 
lyse the statistical properties of the indexes but it appears to be an area worthy 
of some research. However, one characteristic of the indexes which would be 
useful and which should be fairly readily available is its sampling variance. 
Periodic or continuous reporting of item price variance and covariances would 
permit calculation of index variance. In later sections the need is established for 
also providing periodic analysis of the relationship between prices of sampled 
and nonsampled items in order to establish representativeness of the calculated 
index for broader application. 

Concept error, p, refers to variations in measured price change resulting from 
(1) adjustments made to price data in order to bring them into conformity with 
indexing requirements as items and conditions change over time, and (2) errors 
produced by inappropriate use of the index.7 Clearly concept error may exist 

6 The Stigler Report states “*. . . it is frequently stated that it is actually impossible to define or 
estimate that portion of sampling variability of an index that arises from sampling commodities.’’, 
and further, ““The Committee accepts no one of these arguments in its entirety, and feels it is both 
possible and necessary to estimate and publish the sampling precision of a price index.”’ See National 
Bureau of Economic Research, The Price Statistics of the Federal Government. (1961), pp. 39-44. 

7 The Stigler Report referred to the first component of concept error as defined here as ““proce- 
dural” error. It also pointed out that procedural error is frequently held to be quantitatively greater 


than sampling error. See NBER, ibid, p. 40. As later discussion indicates, it appears useful to maintain 
the broader definition of concept error. 
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even if sampling error is zero, and like sampling error, it is not independent of 
the use made of the index. An example of concept error which has received a 
great deal of attention in the literature is treatment of quality: 
If a poll were taken of professional economists and statisticians, in all proba- 
bility they would designate (and by a large majority) the failure of the price indexes 
to take full account of quality changes as the most important defect in these indexes. 
And by almost as large a majority, they would believe that this failure introduces a 


systematic upward bias in the price indexes—that quality changes have on average 
been quality improvements.8 


The argument of positive bias is based upon the assumption that quality im- 
provements are either ignored or incompletely compensated for in indexing. 
(See Chapter 2 second section.) But a number of other important examples exist 
and are discussed in this study. These include failure to reflect prices paid by 
consumers, incorrect weights and prices for owned housing and mortgage 
interest, ignoring all consumer credit costs, except mortgage interest, and under- 
representing total durables purchases. It is difficult to quantify the magnitude 
of aggregate error arising from these sources and it is frequently difficult even 
to establish its direction. In spite of this, much of what follows is devoted to 
refining the dimensions of this problem and one section makes a number of 
procedural changes in weights and prices in order to test the sensitivity of the 
index to changed procedures. 

All of the foregoing sources of measured price variation have been recognized 
in one form or another by index users. Some efforts have been made to adjust 
for them although most of the effort has concentrated on removing sources of 
measurement error. As indicated early, very little attention has been paid to 
isolating the inflationary variation component of =. The most obvious attempt 
at this is removal of seasonal variation by various seasonal adjustment routines. 
A roundabout adjustment is made on the Implicit Price Index by seasonally 
adjusting its two components, current and constant values of Gross National 
Expenditure. The Consumer Price Index is not seasonally adjusted in Canada 
officially, although about half the food component is constructed from season- 
alized food weights.9 

A second and complementary form of adjustment which has been made in an 
effort to isolate inflationary effects involves removing components of the index 
which are considered to have been subjected to unusual non-inflationary eco- 
nomic conditions. This procedure was followed by the Economic Council in its 
Third Annual Review by removing food from the CPI.19 It was argued that food 
prices in Canada are determined by factors occurring outside the country and 
which are independent of domestic inflation. This argument corresponds closely 
to our previous discussion of variation resulting from conventional market ad- 
justments. However, even though this assumption may be valid for some periods 


8 NBER, ibid, p. 35. 

9 The Bank of Canada uses a version of the X-11 Seasonal Adjustment computer package 
developed for the U.S. Bureau of the Census to adjust the CPI seasonally. While judgment is not 
passed on this particular adjuster, the foregoing discussion points out the need to adjust seasonally 
any price index used as a short-run indicator of inflation. 

10 Economic Council of Canada, ‘‘Prices Productivity and Employment”, Third Annual Review, 
November 1966. 


INTRODUCTION 9 


and subcomponents (e.g., the 1970 food price-discounting spree and recent pork 
and poultry product prices in 1971) it is certainly untrue for a large group of 
other factors such as labor and construction costs, interest rates, and an increas- 
ing proportion of raw materials and manufactured goods which affect food 
prices. Excluding an important index component may exclude important 
inflationary change. Although this procedure may provide useful information 
on the timing and relative importance of price change, it has limitations for iso- 
lating inflationary movement. 

A more appealing approach is to reconstruct or transform the index to one 
which is more suited to the specific measurement problem. A partial effort 
towards this objective is made in Chapter 2 fifth section. An alternative ap- 
proach which is appealing on theoretical grounds was proposed and tested by 
Matuszewski.!! Principal component analysis was employed to extract the central 
tendency from major components of an index (in the specific example, the 
Consumer Price Index) and a new index was computed by reweighting each 
component by its contribution to the central tendency. The procedure reduces 
weights associated with more variable categories (e.g., food and clothing) and 
increases weights of less variable categories (e.g., durables). In periods of general 
price increase it would also weight more heavily components that increased most 
rapidly. An index constructed in this fashion obviously loses the change-in-living- 
costs significance provided by an expenditure weighted index, but it should pro- 
vide a better indication of general price movements. 

In summary, this section outlines three types of price variation which need to 
be identified and which are relevant to the use of a conventional price index for 
measurement of inflation—measured price variation, true price variation and 
inflationary price increase. A conventional price index provides estimates of 
true price variation but because of indexing problems, it records measurement 
error as well as general price movements. Four classes of true price variation 
were identified—seasonal, cyclical, market adjustment and inflationary—but 
further analysis would be required in order to develop methods of distinguishing 
each type. Due to measurement error and other economic forces which produce 
price change, care must be exercised in interpreting a price index as a measure 
of inflation.!2 The remainder of this study provides a more complete discussion 
of the concepts and procedures followed in compiling the CPI and IPI, concen- 
trating particularly on sources of measurement error in each. 


11 T. J. Matuszewski, ““A Note on Consumer Prices,” Canadian Journal of Economics and 
Political Science. Vol. XXVI, No. 8, August, 1960. 

12 Another important consideration in using the major price indexes for this purpose has been 
implied but it should be pointed out explicitly. It concerns important price changes which are not 
monitored by either index. ‘The three price indexes [Consumer, Wholesale, and Implicit Price 
Indexes] alone do not tell the entire story of price inflation. Other measures, such as prices of land, 
real estate, and common stocks may be even more revealing and significant in some periods. A 
complete analysis of price inflation, therefore, must review the experience in all of these areas’’. 
Congress of the United States, Hearings before the Subcommittee on Economic Statistics of the Joint 
Economic Committee. May 24, 25, 26, 1966, p. 15. 
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chapter two 


THE CONSUMER PRICE INDEX 


THE INDEX AND ITS USES 


Indexes of retail prices in Canada are available for the period since 1900. 
Separate indexes covering six different time periods have been produced and 
a continuous linked series formed from them. Another revision based upon 
expenditure data collected in 1969! will probably be completed by 1972. Each 
of these separate indexes has been a base-weighted price index with the weights 
determined from household expenditures; the present Consumer Price Index is 
weighted by expenditures reported by a 1957 ‘target group’ sample and is in- 
tended to measure “‘.. . the percentage change through time in the cost of pur- 
chasing a constant ‘basket’ of goods and services representing the purchases 
made by a particular population group in a specified time period. The ‘basket’ 
is an unchanging or equivalent quantity and quality of goods and services.’’2 In 
concept, therefore, the Consumer Price Index is intended to conform to the 
characteristics of a ‘pure-price’ index of prices paid by consumers; in procedure 
and in final product, it is actually a mixture of a pure-price index of prices charged 
by retailers and the ‘constant-utility’ index frequently requested by economists 
and others.3 The CPI is calculated monthly and is almost immediately available 
as it is released within two weeks of the end of the month to which it applies. 


1 A brief summary of the 1969 Expenditure Survey is provided in Appendix V. 

2 DBS, The Consumers Price Index for Canada (1949 = 100). Catalogue No. 62-518, Occasional, 
(March 1961), p. 7. 

3 Definitions of these forms of price indexes are found in section 2 of this chapter. 
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Most prices used in the index are obtained monthly but there are a few notable 
exceptions. These exceptions introduce minor problems in recording the exact 
timing of price change. The index that is first released is also its final version and 
additional information gained later, including discovery of any reporting errors, 
is not permitted to change the index. 

The Consumer Price Index and its components have become highly institu- 
tionalized. There is little doubt that it is the most widely used price index by 
politicians for public policy and by economists in research. The following 
enumeration of uses, while not exhaustive, indicates the more important applica- 
tions of the CPI and points out an important problem facing index compilers 
and users—the difficulty of compiling a single index which can be used to meet 
a multiplicity of demands. 


(a) The CPI is used as an indicator of price change in determining many 
aspects of monetary, fiscal and social policy. 

(b) It is frequently used as a benchmark in international comparisons of 
economic conditions. 

(c) It is used as a bargaining criterion in wage and salary negotiations, and 
as an adjustment criterion in contractual agreements and social programs 
to compensate wage rates or income for price increase. 

(d) The CPI and components of it are the most important index of price 
change used to deflate current dollar values of GNE in deriving an index 
of real national output. 


The functions performed by a price index in (a) and (b) appear to be very 
similar. Therefore the required characteristics of the index will be similar and 
they can be discussed together. A prominent U.S. economist stated that “At the 
quiver of a decimal point in the Consumer Price Index, the government has 
instituted restrictive monetary and fiscal policies.”4 While this may be an over- 
simplification of the basis for public policy determination in Canada, there is 
substantial political, administrative and public sensitivity to movements in the 
CPI and policy decisions are affected by them. Within these two use classifica- 
tions, two further issues are identified: the degree, direction and magnitude of 
price movements, 1.e., monitoring price change, and also the impact of that 
price change on consuming patterns and welfare. An index of consumer prices 
which is used as a determinant of public policy at the aggregate or economy level 
is a priori suspect because of its restricted sampling frame. But additionally, 
separate types of indexes are required for monitoring price change and for 
determining the effects of that change. 

Where monitoring price variation is the objective, an index that measures 
changes in prices of transactions as they are negotiated is required. For example, 
it should record current market prices of new and used durable items and cur- 
rent interest rates on consumer debt, irrespective of existence of contractual 
arrangements or durable consumption carried into the period at different real or 
nominal prices. The weighting pattern appropriate to such an index would be a 
current or historical set of weights reflecting the rate at which transactions 


4 Richard Ruggles, Challenge, Vol. No. 2, November 1961, p. 8. 
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occur, 1.e., rate-of-purchase expenditure weights. On the other hand, to deter- 
mine effects of price change requires a different form of price index. It requires 
measuring the impact of changes in transaction prices on the cost of consuming 
goods and services whether currently or previously purchased, and ultimately the 
effects of price change on economic welfare. This is a much more difficult prob- 
lem computationally and requires a different interpretation generally of both 
prices and weighting patterns and, ideally, much greater detailed disaggregation 
of the data according to regional, income, and household characteristics. These 
differences in index requirements are critically important—they represent the 
basic difference between an index which is designed to measure pure-price change 
and one which is designed to measure or approximate a constant-utility index. 
The next section distinguishes between the pure-price and constant-utility 
indexes. 

As in the case of public policy, the problem of international comparisons 
has both pure-price and welfare dimensions but here the applicability of index 
numbers is further limited because the concepts and methods of calculating index 
numbers generally preclude meaningful comparisons of price levels or levels of 
living between countries. However, similar and consistent price series can be 
applied to comparing rates of change in prices between countries and, if the 
limitations are recognized, they can also be used to draw inferences on changes 
in the effects of price variation. 

In recent years it appears that the index method of wage negotiation and 
adjustment has been adopted explicitly or indirectly by a wide range of organized 
or unorganized groups covering all income levels of salaried and wage-earning 
employees. Old age pension payments are also adjusted for price increase. It 
is apparent that this process, determined by measured price behavior in a 
specified time period, itself becomes a determinant of subsequent price behavior 
through the impact of wages and salary adjustment on production costs. Further- 
more, the greater the proportion of wage and salary earners successfully em- 
ploying the process, the greater is likely to be the effect on subsequent prices. 
Therefore, this method of wage determination itself can become inflationary in 
a period of persistent and significant price increase. The index needs for adjusting 
wages and salaries for price change have been developed by Liviatin and Patin- 
kin;5 briefly, what is required is a measure through time of the relative money 
costs of maintaining a constant real income or given level of utility. In this form 
of index both prices and quantities are permitted to vary in response to changing 
relative prices and the index is weighted by a constant level of living. The con- 
ventional] historically weighted price index fails to adjust for changed consump- 
tion patterns produced by changing relative prices and therefore overstates 
income adjustment required to compensate for a given set of price changes.® 


5 Nissan Liviatin and Don Patinkin, ““On the Economic Theory of Price Indexes’’, Economic 
Development and Cultural Change, April, 1961, p. 502-536. 

6 Another example of the need for a constant utility index is in deriving the Index Numbers of 
Weekly Wages or “‘Real wages’’. As Statistics Canada correctly points out in the description, deflation 
of weekly wages by the CPI measures real wages in terms of the equivalent quantity and quality of 
goods and services purchased in the base year. However if relative prices change, substitution among 
commodities and services will permit wage earners to achieve greater increases in their real living 
standards than those implied by the present Index. See Statistics Canada, 62-002 (Monthly). 
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Ideally an index, sufficiently disaggregated to reflect changes for those groups 
whose wages are being adjusted, would be used. The apparent widespread use 
of the CPI for this purpose in Canada would require that it be made at the same 
time more specific and more general—more specific in providing data for each 
category of wage earner, say by income, occupation and region, and more 
general in providing data for a broader representation of the population than 
the target group. While there are severe practical limitations in providing 
separate disaggregated indexes and even in computing a general constant-utility 
index, it is obvious that a single index cannot adequately meet all of the require- 
ments of wages and salary adjustment. 

Use of retail price series as deflators of Gross National Expenditure in 
obtaining measures of real national production is a less apparent but vitally 
important application. And since current and constant national expenditures 
are the inputs for the Implicit Price Index, the Consumer Price Index and its 
components will affect that measure of price change. (See Chap. 3.) Output in 
the national accounts has traditionally been treated in a strictly physical or 
resource utilization context and not in the alternative, less tangible welfare 
sense (although paradoxically, measured real output is often used as a measure 
of welfare change). One cannot avoid the impression that institutions responsible 
for compiling price indexes, particularly in the United States, have been heavily 
influenced by the strictly physical definitions of goods and services imposed on 
them by deflation of National Expenditure.7? On the other hand, the eminent 
economists who have stressed the need for a constant-utility index to replace 
the pure-price index seem to have overlooked that only the latter is appropriate 
to the deflation process as long as the physical interpretation of national output 
is maintained. What is required for deflation is an index of price change alone 
measured from transactions as they occur. Since the national accounts are econ- 
omy-wide in scope, the deflators also should be national in scope and represent 
all items transacted. 

This brief review of the major uses of an index of consumer prices serves to 
indicate in a preliminary way the need for two kinds of price indexes. One of 
these is an index to monitor changing levels of prices of goods and services 
traded in a specific time period, appropriate to monitoring inflationary and 
noninflationary price movements, deflating the national accounts and comparing 
results of economic activity in other national economies. The second need is 
for an index which measures the money cost of maintaining a specified level of 
real income under conditions of changing prices. Such an index is needed for 
indicating some of the welfare aspects of price change and for wage and salary 
adjustment.’ The compelling inference to be drawn from the discussion here and 


7 For example, Gilbert argued that only physical, and not performance or other less tangible 
characteristics of goods are needed. He also argued that performance characteristics were not capable 
os peels measured. Milton Gilbert, Bureau of Labor Statistics, Monthly Labor Review. September, 

1. 

8 Steiner has suggested a third alternative in which the effect of price change on current outlays 
from income would be measured. This proposal is intermediate between the pure-price and constant- 
utility indexes but because it appears to be of limited use-value, it is not discussed here. See Peter D. 
Steiner, “Consumer Durables in an Index of Consumer Prices.” Staff Paper No. 6, in NBER, The 
Price Statistics of the Federal Government. 
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in the first section is that an index designed for a single purpose may be un- 
suited for another. Moreover an index which combines characteristics of both is 
likely to be unsuited to its major applications. The use-criteria outlined here 
also establish that an index of pure-price change should be economy-wide in 
scope whereas a welfare index ideally would be disaggregated by regional, 
income, occupational and other characteristics. The following section examines 
these two index forms in greater detail. 


CONCEPTUAL AND PROCEDURAL DIFFERENCES BETWEEN THE 
PURE-PRICE AND CONSTANT UTILITY INDEXES 


The previous discussion outlined the need for two index forms on consumer 
prices. This section discusses the fundamental conceptual differences between 
them and indicates procedural modifications that would be required to modify 
weighting patterns and prices in order to produce each series. The discussion 
refers only to goods and services purchased by consumers in commercial retail 
outlets. However, there is a large and increasing proportion of goods and 
services for consumption which are purchased through nonretail and noncom- 
mercial channels (for example, direct wholesaling and importing, hospital and 
medical care, education, highways, fire and police protection and recreation 
facilities) which are relevant to monitoring price change and measurement of 
inflation. Moreover, the treatment of these in the different index forms would 
generally be different. But nonmarket or public goods present serious procedural 
problems in indexing and are traditionally excluded from samples of consumer 
prices. Exclusions of this type limit the usefulness of an index in the measurement 
of inflation and they limit its application for wage and salary adjustments. They 
also limit its use in international comparisons of price movements as countries 
redistribute expenditures among privately and publicly provided consumer goods 
and services. But having noted these limitations we exclude them from this 
discussion because of the difficulty of incorporating them into the index. 

An index designed to measure only price movements of consumer goods and 
services, referred to here as a ‘pure-price’ index or CPPI, employs a fixed 
market basket of quantity or expenditure weights for aggregating together sam- 
pled price movements. In a continuously changing economy, adjustments must 
be made to items and prices in order to maintain comparability through time of 
qualitative and physical characteristics. An index value at any period of time is 
interpreted as the effect of price change (relative to the time base) on the money 
cost of purchasing a specified and fixed bundle of goods and services. A number 
of alternative index formulae are available but the two most commonly used 
are the base-weighted Laspeyres Index and the current-weighted Paasche Index. 
The indexes may be calculated identically from prices and quantity weights or 
price relatives and expenditure weights. The alternative indexes are: 

Laspeyres Price Index, with quantity weights 
X Pti Qoi 
j 1 


l= 
x Pto Qto 
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with expenditure weights on price relatives 
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x — (Poi Qoi) 
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where the subscripts o and t refer to historical base period and current time 
period respectively, and i is the item designation. 

Paasche Price Index, with quantity weights 

» Pu Qt 
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with expenditure weights on price relatives 


x Pri Qt 
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x — (Pri Qti) 
i Pti 
Historical or current quantities and expenditures are chosen because they 
reflect market determined conditions and reduce arbitrariness of the index. 
Both formulations are subject to an unknown amount of formula bias, and for 
measuring price change alone there is no theoretical basis for choosing one 
form over the other. However, the practical consideration of cost involved 
in obtaining weights favors use of historical weights which, naturally, are 
determined least frequently for the Laspeyres Index. 

A constant-utility index, commonly referred to as a cost-of-living index, 
measures the change in money costs (relative to the time base) of maintaining 
a given level of real income as prices change. Real income is defined by the level 
of living or utility in the base period.!0 According to economic theory, it is an 
index in which both prices and quantities are variable but it remains a price 
index because the ratio of money expenditures comprising the index consists 
of prices weighted by a given level of utility.!! Unlike the Pure-Price Index the 
constant utility index is uniquely defined given a specific level of utility but a 
separate index set can be calculated for each level of utility. Hence it takes 


the form: 
x Pri Qt 
i 


ine 
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X Poi Qoi 
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9 Bruce D. Mudgett, Index Numbers (John Wiley and Sons, 1951) p. 30. 

10 The term “cost-of-living” is confusing and often misused. Living costs increase over time as a 
result of price increase but they also increase as quantity and quality of goods and services increase 
in response to a number of economic and noneconomic factors. Therefore, it would be expected that 
changes in the cost-of-living would refer to any changes in living costs. But as subsequent discussion 
indicates, an entirely different and very specific definition is attached to the term. Because it more 
accurately describes the concept, we use ‘“‘constant-utility” in place of cost-of-living to describe this 
form of index. 

11 The economic theory of constant-utility price indexes and its application to income compen- 
sation is found in Liviatin and Patinkin, op. cit. 
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with the superscript u indicating the predetermined level of utility for which the 
index is calculated. For brevity, the Constant Utility Index will be denoted 
as CUPI. 

In spite of its definitive conceptual characteristics, the immeasurability of 
utility prevents direct calculation of the CUPI. An indirect method is possible, 
however. A Laspeyres Price Index can be employed to approximate the Constant 
Utility Index at the cost of introducing some positive bias into the measure, 
again because of the fixed weights used in the Laspeyres formulation.!2 If the 
price of a good or service increases relative to the price of all other commodities, 
there will be a tendency to shift expenditure away from the (now) relatively 
expensive item to relatively cheaper items. Hence the response to price change 
will be for the consumer to purchase less of the relatively expensive item and 
more of the relatively inexpensive item. Fixed weights in an index naturally 
fail to measure the adjustment in expenditure and give all price changes constant 
weights. As a result, the estimate of the change in price on maintaining a constant 
level of living will be overstated with overstatement occurring anytime prices of 
substitute goods or services change. The fact that the Laspeyres Index form can 
be used to approximate the Constant Utility Index appears to be overlooked by 
those who seriously question the practicability of compiling this form of index. 
But a number of procedural details, among which are the sampling frame, 
specific weights, definition of price, and quality, would distinguish the CPPI 
and CUPI. 

The sampling frame establishes the population for which an index can be 
considered representative. From earlier discussion of uses of the CPPI, it is 
clear that expenditures and prices for the entire population of consumers would 
be required. Applying an index based upon a restricted subset of households to 
a broader population may introduce measurement error. On the other hand, 
economic theory of a constant utility index implies a group indifference curve 
and the need for complete homogeneity of preference patterns. This is a restric- 
tive condition which is at best only approximated by households which are stand- 
ardized in several economic characteristics, i.c., a very homogenous target 
group. Moreover, to meet all the needs for this form of price index, a set of 
indexes would be required for each relevant target group. Such a set of indexes 
would enable refining our knowledge on the effects of general price change on 
groups such as low-income earners, the retired, rural and farm households, and 
other specific groups but it is likely unfeasible, and unnecessary, to produce these 
series on a monthly basis. It may be feasible however to produce a CUPI from 
a target group similar to that currently used for the CPI, or less satisfactorily, 
to base it upon the entire population as in the CPPI. 

Pure-price and constant utility indexes would both be base-weighted indexes 
with weights determined periodically from expenditure surveys. However, the 


12Liviatin and Patinkin show the relationships between Laspeyres and Paasche price indexes 
and a constant-utility price index. The indexes form upper and lower bounds respectively for dif- 
ferent levels of utility and therefore cannot together be assumed to bound a single desired level of 
welfare. They also show another extremely important characteristic of the approximation process 
in dealing with ‘“‘cost-of-living’’ adjusters. The Paasche Index provides a limit for a constant-utility 
level that is not relevant to cost-of-living policy. Therefore, the Laspeyres formulation is the only 
form that is relevant to approximating the Constant Utility Index. 
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frequency of change of weights and specific treatment of reported expenditure 
in determining weights would distinguish them: 


More frequent changes in base weights would overcome in part the disparity between 

a cost-of-living index and the CPI by shortening the time period during which a sig- 

nificant change in pattern of spending is not fully reflected in the index. The continued 

preparation by BLS (Bureau of Labor Statistics) of a consumer price index with more 

frequent changes in the weights appears to be more practical than an attempt to 

measure the actual changes in the cost of living.13 

In general the weights appropriate to a pure-price index would be derived 
from expenditures which generated the particular rate of purchase in the base 
period, irrespective of whether goods were durable or nondurable and irrespect- 
ive of when consumption occurs. The objective of obtaining a set of market 
determined weights relevant to actual purchases transacted in the base period 
requires that the weights would be calculated as the proportion of total con- 
sumption expenditure reported at original prices. Weights on durable goods in 
the Pure-Price Index should reflect net purchases of both new and used durables 
according to their relative importance in base year expenditure, 1.e., purchases 
involving only money transactions are permitted to affect the weight pattern. 
The weight appropriate to interest payments on consumer debt would be the 
interest cost contracted for in the base year. Weights in a welfare index would 
correspond to those in the CPPI for a large number of nondurable goods and 
services because, for nondurables, purchase and consumption can be viewed as 
synonymous. However the weights for durable goods would be drawn from the 
principle of cost of consuming the service provided by the existing stock of 
durables, dependent primarily upon the value of durable stock in the base period 
and consumption rate. These weights are fundamentally different in concept 
than the rate of purchase weights for the CPPI.14 A technical paper in the 
NBER Report discusses the concept of user-cost in relation to durable goods 
and interest, and provides the basic conceptual information required to im- 
plement the required weighting pattern.!5 
Before discussing “‘price’’ inputs for the two general forms of indexes, it is 

useful to digress briefly on the distinction between prices charged and prices 
paid in the consuming sector. The price component for a consumer index may be 
taken as the quoted price per unit that is established or charged by vendors in 
outlets where consumer goods and services are purchased. In a reasonably 
competitive market environment, retail prices across outlets and vendors likely 
vary in level at any particular time, but over time they will likely demonstrate 
similar or identical movements if associated factors (such as services) remain 
constant or change uniformly. An index of prices charged by retailers would 
register change only when seller prices changed. Appropriately such an index 
has been called a “‘retail price index”’.!6 An alternative is to measure variation in 

13 Congress of the United States, Joint Economic Committee, Inflation and the Price Indexes, 
op. cit., p. 22. The United States adopted in principle a method of flexible weights for their consumer 
price index in the 1964 revision, representing a major step toward meeting requirements of a constant- 
utility index. See Appendix IV. 

14 These considerations are discussed in greater detail in Abner Hurwitz, op. cit., pp. 814-815. 

15 Peter O. Steiner, “Consumer Durables in an Index of Consumer Prices”. Staff Paper 6 in 


National Bureau of Economics Research, The Price Statistics of the Federal Government. 
16 Hurwitz, op. cit., p. 822. 
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prices actually paid by consumers for retail purchases in commercial outlets, 
referred to by Hurwitz as an “index of prices paid by consumers’’. The primary 
reason for differences between prices charged and prices paid is in the distribu- 
tion of purchases among retailers, i.e., variation in shopping patterns. 

Where real differences in price levels exist among products, stores, and types 
of stores, consumers are expected to shift purchases over time from higher priced 
to lower priced sources of supply. For an index of retail prices it makes no dif- 
ference which prices are employed to calculate an index, provided a constant 
proportionate difference is maintained between prices in all outlets, and provided 
that the same distribution of prices is obtained. But in an index of consumer 
prices paid, changes in shopping patterns will produce different measures of 
price change; obviously retail-price-change will exceed changes-in-prices-paid 
if the usual negative price-quantity consumer behavioral response is operating. 
Briefly then, an index of prices paid by consumers reflects changes in population, 
in market structure and in shopping patterns whereas a retail price index reflects 
only changes in retail prices charged. It is contended that for the major uses of 
the index, the prices-paid approach is most relevant;!7 indeed, usefulness of an 
index of retail prices calculated over a number of years is limited by the fact that 
such an index does not accurately reflect effective consumer prices because of 
structural changes in the economy. Even where the interest lies in monitoring 
inflation, retail-prices-charged in effect represent an input price and only prices- 
paid correspond to prices relevant to the consuming or final demand sector. 

Returning now to the pure-price, constant-utility dichotomy it is held that 
for both forms the relevant “‘price”’ will be based upon price-paid. But there 
will have to be further modifications made in introducing that “‘price’’. To be 
consistent with the purchase concept, the CPPI would use the actual exchange 
value per unit of good or service as it is transacted. This applies to nondurables 
and durables alike and new or used durables. Current rate of interest on new 
loans would be used for consumer credit. In the constant-utility index the 
objective is to reflect the cost per unit of the goods or service required to produce 
and maintain the given level of satisfaction and it could be determined from the 
replacement cost (at current prices) of the amount of service used up in main- 
taining that level of satisfaction. Nondurable goods and services which have 
market determined prices should have identical purchase price and replacement 
cost unless credit or other indirect cost elements are involved in their use. The 
components of user cost of durable items are depreciation and interest which 
are determined by current price and existing stock of the item, use rate and 
interest rate.!§ For a group of consumers, average interest rate paid on outstand- 


17 This position was also put forward by Asimakopulos—‘“‘A consumer price index should be a 
measure of the changes in prices paid by consumers, but the present method of index number con- 
struction provides a measure of change in prices that would be paid by consumers if they divided 
custom between different types of retail outlets as in the base year.” A. Asimakopulos, “The Cana- 
dian Consumer Price Index’. Canadian Journal of Economics and Political Science. Vol. XXIX, 
No. 3, August, 1963, p. 380. 

18 Steiner, op. cit., p. 319 also mentions incidental purchase costs, taxes, maintenance and 
insurance. Whether these are considered as separate items each determined by the durable with 
which they can be identified, or lumped together as one “‘price’’ for the durable, is a matter of the 
level of disaggregation desired. There seems to be some value in maintaining as much disaggregation 
as is feasible. 
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ing debt may be used as a proxy for the price of credit but it is only a proxy 
because there will likely be a net interest cost associated with owners equity. 
The NBER Report proposed measuring user-cost of interest payments on con- 
sumer debt by the average interest rates on all outstanding mortgages and other 
types of debt, whether or not associated with the purchase of a commodity. !9 
This approach is not completely consistent with user-cost requirements but it is 
likely to provide a reasonable and feasible approximation to it. 

As with weights and prices, the treatment of quality varies according to the 
exact form of index sought. Current values of GNE are deflated by a consumer 
price index in order to measure real physical output; the index relevant to this 
purpose is one which holds goods and services constant in physical character- 
istics, i.e., a constant bundle of salable resources. Similarly, in measuring 
inflation and in tracing its sources, quantities and prices would be required to 
take on physical or technical characteristics instead of welfare characteristics. 
Moveover, quality defined in this way is the only one capable of comparison with 
other available price indexes at manufacturing or wholesaling levels in the econ- 
omy. The specification method (see p. 55) of holding goods and services constant 
over time is based primarily on predominant, tangible physical characteristics 
and is consistent with the Pure-Price Index. When variations in these character- 
istics occur and it becomes necessary to adjust for ‘“‘quality” variations, a rea- 
sonable approximation can be obtained from observed market valuations (such 
as comparisons with similar goods at the same time or comparison with a pre- 
vious time period, or by multiple regression analysis). A less satisfactory adjust- 
ment which is frequently required because alternative data are unavailable is 
the factor-cost approach now used in the Industry Selling Prices Indexes and in | 
a few instances in the Consumer Price Index. Adjustment for quality in a welfare 
index is again tied to the use-cost principle and quality is defined by performance 
norms rather than physical terms. Under competitive market conditions, direct 
market evaluations produce an adequate valuation of quality difference, and 
where a predominant technological characteristic is directly and consistently 
related to use-cost, that method could be employed.29 

To this point the two index forms are very similar. But in a large number of 
situations, likely neglected by present practices, the approach and results are 
markedly different. These involve instances where performance characteristics 
of goods and services change substantially but have little or no change in 
physical characteristics or input costs. Common examples of these changes 
are razor blades, fabrics, tires, professional services, engineering changes in 
equipment, health care and treatment, etc. To handle such changes user-cost 
would have to be estimated either actuarily or probabilistically and be reflected 
directly in the price paid for the service provided by the item. 

To illustrate the difference in approach, consider a simple example such 
as razor blades. They have undergone significant quality improvement during 
the past decade and price per blade has increased. From the standpoint of meas- 


19 NBER, op. cit., p. 47. 
20 The NBER Report recommended both these approaches in the construction of a constant- 
utility index. NBER op. cit., p. 37. 
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uring change in price per blade (in physical terms) for a CPPI, it probably makes 
little difference whether the old variety of blade is followed throughout the 
decade, or whether the new blades are spliced into the index as they become 
important. Either method is likely to produce about the same measured rate of 
change of price. However from a cost-in-use standpoint, the real cost of shaving 
(certainly the major reason for purchasing blades) has declined and this decline 
should be reflected in a constant-utility index.2! It is probable that changes of 
this type (both positive and negative) occur in a large number of goods and 
services used by consumers. It is also probable that they would affect the rate- 
of-change, and in some cases, the direction of change of recorded price move- 
ments. 

The distinction in quality treatment is therefore basic and critically important 
to the distinction between the two forms of indexes. As a later section indicates, 
the approach followed now is most suited to the CPPI. Meeting the needs of 
the welfare index would be difficult but likely not impossible. A substantial 
amount of subjective evaluation and judgment would be required, much of 
which could be based upon probabilistic estimates of outcomes; as such it is 
within the competence of statisticians. In areas involving only judgment the 
policy that is apparently followed in Sweden and was proposed by the National 
Bureau of Economic Research22 could be employed. It involves the use of a 
panel or judgments based on secondary analysis and has the advantage of re- 
moving this important and contentious area from the sole responsibility of 
statisticians and the speculation of economists, into other disciplines that are 
qualified to make behavioral judgments. Another advantage of the panel 
approach is that it would focus more attention on the problems of quality adjust- 
ment and make specific procedural decisions more explicit and readily available 
than they have been. 

New products represent another form of qualitative variation in an index. 
Two types of new products are identified—new varieties of existing items which 
substitute for the existing variety, and items not previously covered by the 
index. Provided that substitute products can be introduced without necessitating 
a weighting change, presumably splicing the item into a CPPI will not alter 
interpretation of the index.?3 In the welfare index a substitute product would be 
introduced and would reflect a changed price if the cost-in-use of the service it 
provides was different from the original. However, a truly new product is 
distinguished from the above in that it cannot be substituted for a product in 
the base period. Instances of this kind arise through time as a result of produc- 
tion innovations, changing preference patterns and higher income levels which 


21 This simplified example illustrates two other problems of indexing. First, it illustrates how 
fixed weights in a Laspeyres index overstate the real cost of maintaining a given level of welfare since 
the expenditure weight assigned to razor blades should also decline in the example. Second, it is a 
good example of distinction between retail prices and consumer prices-paid. The wide variation in 
prices across retail outlets implies that if purchases have shifted to lower priced sellers, the increase 
in prices-paid would be considerably smaller than increase in price obtained from a particular set 
of outlets. The cost per shave has therefore declined for two reasons. 

22 NBER, op. cit., p. 37. 

23 Unless of course new products have distinct pricing patterns which distinguish them from 
established products. 
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induce purchase of new and more products. It is inappropriate to splice a truly 
new product into a pure-price index because the weighting pattern is thereby 
implicitly modified. Similarly a truly new product has no place in a constant- 
utility index since it is part of a level of satisfaction unrelated to the base period. 
In both cases, as completely new products gain acceptability and popularity, 
the only appropriate method to incorporate them is to calculate a new set of 
expenditure weights. 

Throughout this discussion of the concepts and procedures of the pure-price 
and constant-utility indexes, it is apparent that there are a number of close 
similarities in their construction. However, there are also a number of important 
differences. The similarities in concepts and data are probably important factors 
in determining misuse of the Consumer Price Index. By separating the concepts 
and producing separate indexes, some of the misuse could be eliminated along 
with measurement error. Moreover, this separation should be able to be achieved 
at small additional cost. It has been established that the two forms employ, or 
could employ, similar basic weighting and price data, most of which would be 
obtained from the same surveys; the differences, given the basic data, are pri- 
marily procedural. The major expenses in price index construction are incurred 
in expenditure and price surveys. Therefore the additional costs would be largely 
additional processing costs for any new indexes. The practical problems involved 
in applying the concepts of the constant-utility index are many, but index number 
construction is an inherently difficult and inexact process, and one in which most 
improvements are achieved on a continuous and incremental basis. With the 
growing importance attached to movements of consumer prices, and the varying 
needs that the present index must satisfy, additional resources should be directed 
toward compiling the separate consumer price indexes. 


DEFINITION, SCOPE AND COVERAGE OF THE 
CONSUMER PRICE INDEX 


The Consumer Price Index presently in use in Canada is a Laspeyres-type 
index designed to measure changes in retail prices of goods and services pur- 
chased by a specific and limiting population of consumers. The index employs 
fixed expenditure weights based upon a 1957 survey of middle income, urban 
“target group” households, with a time base of 1961. In computing the monthly 
national index, price changes are aggregated by a complex set of distributive 
outlets and cities weights (both of which may be changed, and infrequently are), 
item and expenditure category weights, and in the case of about half the food 
items, seasonal weights. Retail prices for approximately 260 goods and services, 
representing seven expenditure categories, are priced periodically (monthly for 
most items) in outlets where retail purchases are made. The index covers all 
taxes which are explicitly associated with retail prices (e.g., sales, excise, liquor, 
tobacco and entertainment taxes) and to the extent that imported commodities 
appear in the budget, imported goods and import duties (and exchange rates) 
are covered by the index. Direct taxes, gift and inheritance taxes, purchase of 
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life insurance, unemployment insurance and securities, union and professional 
fees, a large share of consumer credit, and land are some of the notable house- 
hold cost exclusions from the index. Hospitalization was removed from the 
index in 1961 reflecting the compulsory programs in effect at that time, and with 
the introduction of compulsory medical programs under the federal medicare 
scheme, this component of expenditure is now also excluded. 

The basic purpose of the Consumer Price Index as viewed by its compilers at 
Statistics Canada, is to provide a measure of the change in living expenses that 
can be attributed to changes in retail prices of goods and services. 

It measures the percentage change through time in the cost of purchasing a 
constant ‘basket’ of goods and services representing the purchases made by a partic- 


ular population group in a specified period. The ‘basket’ is an unchanging or equiv- 
alent quantity of goods and services. . . .24 


... The index is a price index and its movements result from price changes only. It 
relates to a broad but specific group of urban families but is not likely to reflect 
closely the experience of any one particular family. The index, therefore, should not 
be expected to reflect price changes experienced by other population groups whose 
incomes, family sizes or places of residence are characteristically different from those 
of the index group. Finally, the index should not be expected to approximate changes 
in the incomes or expenditures of persons, families or population groups, because 
change in such aggregates is the product of many factors beside price change.25 


These statements indicate that Statistics Canada is very explicit in its definition 
of the Consumer Price Index as well as its scope and application. However, 
it has been pointed out that the uses extend far beyond the scope indicated in 
the above statements. In the next section it becomes apparent that if the index 
is representative of only target group households, it represents a very small 
proportion of Canadian households. 

For most items in the index, the stated purpose of the index and Statistics 
Canada procedures is consistent with methodology required to measure price 
change alone, i.e., the CPPI as it has been defined. This includes most non- 
durable goods and services, all durables except houses, and generally the treat- 
ment of quality. However, prices of used durables are not included in the index, 
and the treatment of houses, mortgage interest and seasonal quantity variation 
in food strongly suggests the attempt to produce a welfare index. As a result, 
the Consumer Price Index is a combination of a pure-price and constant-utility 
index, but it also reveals significant deviations from each. These factors will 
now be analysed in more detail. 


Coverage 


Expenditure data from which item weights were derived for the present 
Consumer Price Index, like the earlier 1947-48 based index, were drawn from a 
“target group” of Canadian households (1,088 households) in 1957. Three 
household characteristics—level of income, family size and place of residence— 
determined the sample frame. According to the reference paper on the present 
index, these factors have been observed as being crucial determinants of how 


24 DBS The Consumer Price Index for Canada, (1949 = 100) op. cit., p. 7. 
25 DBS, ibid, p. 8. 
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people spend their money. The critical levels of these variables which determine 
limits on the target group are determined by “homogeneity of expenditure 
patterns within the group”’ but no indication is given of the specific homogeneity 
criteria employed in establishing the limit of the target group.2° In the 1957 
expenditure survey the target group was defined as those urban families: 

—with incomes between $2,500 and $7,000 in 1957, 

—with family composition ranging from two adults to two adults and four 

children, and 
—living in urban centres with population greater than 30,000. 


In contrast with the Consumer Price Index in the United States, the Canadian 
index is not considered to be restricted to wages and salary earners or any 
particular occupational classifications. However, since the Statistics Canada 
states, presumably on the basis of statistical information, that the index “should 
not be expected to reflect price changes experienced by other population groups 
whose incomes, family sizes or places of residence are characteristically different 
from those of the index group”’,27 it is useful to analyse the relationship of the 
sample frame to all Canadian households. This is done for each of the three 
dimensions of the target group. 


Relationship of the Sample Frame to Canadian Population, by Income 


Measures of Canadian income distributions are presented in Figures | and 
2 in order to analyse the proportion of population represented by the 1957 
target income group of $2,500 to $7,000. For each year subsequent to 1957 the 
income boundaries are adjusted upward by the Consumer Price Index to ap- 
proximate the effect of rising prices on purchasing power of income. The data 
indicate the proportion of population below, within and above the target group. 
The data in Figure 1 cover only the non-farm population, but in one year 
(1965) for which farm population data were available, inclusion of farm families 
did not materially affect the results, indicating that in 1965 farm income distribu- 
tion was roughly equal to non-farm distribution. Data for Figure 2 were ob- 
tained from the 1964 and 1967 full budget expenditure surveys conducted by 
DBS and are treated here as representative of Canadian urban families and 
unattached individuals. 

In 1957 and 1959 the target income group covered more than 55 per cent of 
Canadian urban families and unattached individuals and 65 per cent of urban 
families excluding unattached individuals. By 1965, the last year for which 
comparable data are available, the proportion of all households in the target 
income group declined slightly and urban families excluding unattached in- 


26 DBS ibid, pp. 8-9. Other factors also affect household expenditures patterns. For example, 
household asset position has been found to be determinants of expenditure patterns in two separate 
analyses of family expenditures in Manitoba. See James A. MacMillan and R. M. A. Loyns, “A 
Cross-section Analysis of Farm Household Expenditure”, Canadian Journal of Agricultural Econom- 
ics, Vol. 17, No. 2 (July 1969) and James A. MacMillan, R. M. A. Loyns and F. L. Tung, Urban 
and Rural Consumption Expenditures in Regional Development: Cross-section Analysis of Manitoba 
Interlake Households. Paper presented at Canadian Economic Society Meetings, June 5, 1970. 
Corresponding results were published by B. A. Weisbrod and W. L. Hansen, ‘‘An Income-Wealth 
Approach to Measuring Economic Welfare’. American Economic Review, 58(1968), pp. 1315-1329. 

27 DBS, The Consumer Price Index for Canada, (1949 = 100) OP ACit.. Dia Ss 
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dividuals had declined to 57 per cent. If the 1967 expenditure survey is repre- 
sentative of Canadian family incomes, the proportion covered by the target 
group further declined to about 50 per cent. Therefore the proportion of families 
covered by the target income group has declined since 1957 because of increasing 
incomes. But relevance of the sampling frame can also be described by comparing 
proportions of total income and expenditure represented by the target group 
with those of groups below and above the target group (Table I). From data 
published in the 1964 DBS Expenditure Survey, the target group accounted for 
approximately 51 per cent of reported income and 53 per cent of consumption 
expenditure of households surveyed; income groups earning more than the 
upper limit accounted for about 44 per cent of income and about 41 per cent of 
expenditure. In the 1967 Expenditure Survey, the target group accounted for 
about 41 per cent of income and 43 per cent of expenditure and the upper 
income groups accounted for 56 per cent of income and 53 per cent of expendi- 
ture. Once again it is apparent that the target group is applicable to only a 
fraction of Canadian households and that the proportion declines as incomes 
increase. | 
TABLE I 


Income and Expenditure Distribution by Income Group from 
Expenditure Survey Data, (1957 Constant Dollars)? 


1964 1967 
Percentage Percentage Percentage Percentage 
of Total of Total of Total of Total 
Income Expenditure Income Expenditure 
Income less than $2,500.................. 5.0 S38 aie 4.3 
Warzeu Group Income:...34 52.4) 5133 53.4 40.6 42.9 
Income greater than $7,000............ 43.7 41.3 Soe! 3248 


Sources: Calculated from DBS, 62-527, table 2, and data supplied by DBS on 1967 expenditure. 

@ Percentages calculated on reported income before taxes and consumption expenditure from 
sampled households, 1964 and 1967. Income levels are adjusted upward by the CPI to approximate 
constant 1957 dollars. 


Relationship of Sample Frame to Canadian Population, by Urbanization 
and Family Characteristics 


The following two tables summarize Canadian population distribution by 
urban-rural characteristics and by family size characteristics. The urban restric- 
tion limiting the target group to residents of cities with population greater than 
30,000 resulted in about 48 per cent coverage of Canadian population in 1965 
but, because of increasing urbanization, 57 per cent were covered in 1966 
(Table II). Even if it is assumed that the target group is applicable to urban 
centres with population greater than 1,000, only 67 per cent were covered in 
1956 and 74 per cent in 1966. Table III indicates that population distribution by 
family size during the same period has remained stable: about 71 per cent falls 
within the target group classification range of two adults with no children to 
two adults with four children, about 12 per cent are unattached individuals and 
just more than 16 per cent are families larger than the target group. 
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Figure 1 


WITHIN AND ABOVE TARGET GROUP 


PERCENTAGE OF POPULATION, 


ONSTANT 


INCOME LEVELS FROM PUBLISHED POPULATION DATA (1957 C 


DOLLARS) 


Sources: Calculated from data published in: 


DBS, 13-528, Tables A1 and A7 
DBS, 13-521, Tables 1 and 12 
DBS, 13-517, Tables 1 and 9 


DBS, 
(1) Families and Unattached Individuals 


(2) Families only 


13-512, Table 1 


Income distributions are based on samples representing all families and individuals with 
more than half their income originator from non-farm sources. The sample results are 


adjusted by income tax data by DBS. 
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Figure 2 


Percentage of Population Below, Within and Above Target Group 
Income Levels from 1964 and 1967 DBS Expenditure Surveys 
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(1957 Constant Dollars ) 
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Over $7,000 
$2,500 - $7,000 
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O 
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SOURCES: Calculated from DBS 62-527, Table 2, and data supplied 
by DBS on 1967 Expenditure Survey. 


The 1964 and 1967 expenditure surveys represent all families and 


individuals residing in 11 major cities. 
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TABLE II 
Canadian Urban-Rural Population Distribution 1956, 1961 and 1966 


1956 1961 1966 
Rie ee Soe tA Seen “er ee ee eee eee 
per cent 

Urban=—0ver 50: 000 enc picass.. ocr eee cece eta 47.87 52.80 56.73 
== 1) OOO 229999 oe ceates cain -au. ceca ee ame tera? 6.35 se hs) STs 
=f <O00=9.9990 es Gres treet carcremear antes iecuc ane 12.42 11.09 Lis 
TotabUrban ete ere: 66.64 69.65 74.08 
Roural=-nonisfarin eee ee rae a tev eee ee 17.00 18.99 16.86 
Se ALIN S Meee oar es eR sakes: eee 16.36 11.36 9.56 
Total Rural se i eee 33.36 30.35 26.42 
100.00 100.00 100.00 


Sources: DBS, 92-608 for 1961 and 1966 
DBS, 92-507 for 1956. 


TABLE III 


Distribution of Canadian Population by Family Size and Urbanization® 


1956» 1961 1966 
per cent 
Families, 2-6 

Urban—over 30,000... 36.06 40.25 42.51 

—10,000—29,999 ow, 4.78 4.17 4.14 

=i O00-9.999 0 ee eee eee 9.35 IEP: 8.00 

‘otal Urban een 50.19 52.14 54.65 

Riural=non-larn.. eee 10.97 12.16 10.66 

PATON i220 re 10.28 TAS 6.04 

‘Total: Rutal ees eee een 2iP2S 19.31 16.70 
LOtale ertcs atin Rae eee eat ee 71.44 F145 1133 
Unattached Individuals®...........0...000cc00+. 12.46 11.76 11.66 
Families, greater than 6%................c000. 16.10 16.79 16.99 
TOCA Se ee ee ae eae 100.00 100.00 100.00 


Sources: 1956—Derived from DBS, 93-504, table 44. 
1961—Derived from DBS, 93-514, table 49. 
1966—Derived from DBS, 93-609, table 53. 
a Expressed as a percentage of total population. 
> The 1956 Census does not provide a breakdown of families into the various sizes of urban 
centres. An approximate distribution of families within urban centres was obtained by assigning 
them to the three sizes of urban centres in the same proportion as reported for the urban population 
in DBS 93-603. 
° Calculated by subtracting the number of persons in families from total population. 


4 Calculated by subtracting the number of persons in families size 2 to 6 from total number of 
persons in families. 
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If population were normally and independently distributed over each of the 
urbanization and family size characteristics, the proportion covered by the two 
characteristics taken together would be the product of the proportion covered 
by each characteristic; i.c., for 1956 the target group defined according to 
urbanization and family size would cover about 34 percent (0.48 x 0.71) of 
Canadian population; for 1966 it would cover just over 40 per cent (0.57 x 0.71). 
The data in Table III compare closely with these imputed proportions —36 and 
42.5 per cent in 1956 and 1966 respectively. It is also noted that if all urban 
residents in centres with over 1,000 population were considered, still only 50 
per cent and 55 per cent would be included. 

The three target group determinants may be combined in the same way to 
estimate the proportion of population covered when all dimensions of the 
sampling frame are considered. If population were distributed normally and 
independently across the three determinants, combining target group coverage 
by incomes, urbanization and family characteristics would imply that the 
target group was applicable to only about 19 per cent and 20 per cent of Cana- 
dian population in 1956-57 and 1966-67 respectively.28 Data were not available 
to substantiate these calculations, but from Figure 1 it is obvious that income 
is not independent of family characteristics—families tend to have higher incomes 
than unattached individuals—and it is likely that urban families have higher than 
average income. This non-independence therefore qualifies these estimates and 
implies that the target group covers a slightly greater proportion of population. 
However, it is likely that the target group covered less than 25 per cent of 
Canadian households in 1956 and 1966.29 

The target group restrictions have a number of influences on index procedures 
and therefore may influence movement of the index. One of these is the effect 
the target group has on derivation of expenditure weights and therefore on the 
relative importance attached to individual price movements in aggregating to a 
single index. But the target group also influences items and distributive outlets 
which are sampled, and obviously therefore, the specific prices which are col- 
lected. As a result, unless it can be shown that overall price movements are 
very highly correlated with movements in the Consumer Price Index, the index 
is representative of an unreasonably small proportion of the total population 
of Canadian households. Since the major uses of the index are much broader 
in scope it seems advisable to remove at least the income and family size restric- 
tions in revising the index. Expenditure surveys undertaken since 1959, including 
the 1969 survey, have collected data on much broader population base than the 
target group indicating that this aspect of the sampling problem can be handled. 


28 The declining proportion of households with target group incomes was slightly more than 
offset by the increasing proportion of households residing in urban centres. But even though the 
proportion of population covered has remained constant, the changed composition of the population 
would be expected to change expenditure patterns. 

29 The sampling frame used in the U.S. applies to wage earners and clerical workers in metro- 
politan areas but it has no income or family characteristic restrictions. Accoring to A. M. Ross, 
Commissioner, Bureau of Labor Statistics, ‘‘It [the CPI] includes about 40 per cent of the popula- 
tion’. U.S. Congress, Hearings Before the Subcommittee on Economic Statistics of the Joint Economic 
Committee, U.S. Congress. May 24, 25, and 26, 1966. p. 178. 
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Item Coverage 


The Consumer Price Index is derived monthly by aggregating price move- 
ments from approximately 260 individual good and service items. Item content 
was originally determined from reported target group expenditures on items or 
classes of items in 1957. No attempt was made to distinguish luxuries or neces- 
sities and the basket is not designed to designate some minimum or acceptable 
level of purchases. Item coverage consists of 225 goods, 140 of which are food 
and clothing, and 35 services.30 A distinction is made between items and varieties 
of items—‘“‘The ‘items’ are relatively narrow classes of goods and services, e.g., 
refrigerators, theatre admissions, and the weights representing the relative im- 
portance of each class in the basket are held constant. The ‘varieties’ are more 
narrowly specified goods and services within the broader fixed classes of items, 
each so finely specified as to render it virtually unique in terms of the character- 
istics of the article itself and hence its price. The varieties initially selected for 
continuous pricing are those which constitute the bulk of sales in retail outlets 
in the base period.’’>! 

This statement indicates that items in the index are “volume sellers’’ selected 
by judgment, not probabilistic sampling procedures. When variety changes 
are made retailers’ and manufacturers’ judgments are solicited in choosing the 
specific volume selling variety to use as a replacement. The only other restrictions 
placed on items for their inclusion in the index are (1) existence of a price(tag) 
and, (2) identification of that price with a specific quantity of a commodity or 
service.32 The latter condition is one which clearly indicates an objective of 
defining products or services according to their immediate and tangible physical 
characteristics, fully consistent with the requirements of an index designed to 
measure price change alone. However, this criterion for defining item coverage 
is violated in certain instances and a procedure is followed which attempts to 
include (and implicitly evaluate) intangible characteristics associated with 
purchases... “the lower prices, in general, in chains relative to independent 
stores was (were) judged to be counteracted by nonmeasurable differences in 
services such as delivery, credit, telephone service, etc. The changing relative 
importance of chains and independents, therefore, was not allowed to change 
the level of the CPI’’.33 This very clearly indicates a much broader definition 
of item purchase than that stated in the reference paper and one which results 
in an arbitrary quality decision. While there may be variation among outlets in 
the quantity and quality of services provided, in general these services are not 
identified with a particular good or service; they are available irrespective of 
whether they are used or ignored by a particular buyer.34 Theoretically the price 


30 The specific items included in the index are listed along with their index weights in Tables 4 
and 5 of the reference paper (DBS, 62-518). A supplementary classification of items is provided in 
Table 6 of the same publication. 

31 A. D. Holmes, ‘““The Canadian Consumer Price Index: A Reply,’ Canadian Journal of 
Economics and Political Science, Vol. XXX, No. 2. May, 1964, p. 247. 

32 DBS, The Consumer Price Index for Canada, (1949 = 100), op. cit., p. 10. 

33 A. D. Holmes, op. cit., p. 250. 

34 Most taxes are of the same nature and certainly this problem creates a special kind of “quality” 
problem. 
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of short-term credit, parking, music, carry-out service, etc., are distributed over 
all sales and are, therefore, paid for in each purchase even if they are not used in 
conjunction with the purchase. While these factors are relevant to defining 
satisfaction produced from purchases and would have to be included in some way 
in a welfare index, it is doubtful that they should be in an index of prices alone 
because the accessory service does not have an unidentifiable price even though it 
has a cost. Certainly their inclusion in the Consumer Price Index violates the 
condition that a good or service have a readily identifiable price. 

The reason for using judgment sampling methods in selecting items and prices 
is the high cost of obtaining probability samples. It is assumed that representative 
measures of changes in prices of all similar goods and services are obtained— 
“These items have been selected and the index constructed so that it measures 
the price change of all goods of the same general type as those specifically 
included’’35—but no statistical evidence is provided to support this statement 
nor is any additional price information gathered which could support it. 
Several reasons can be given for questioning the validity of that assertion. 
First, an item (or a store) may become a volume seller because of different 
relative price movements over time. Second, new durables are used to represent 
used-durables price movements. Although we do not have data directly related 
to this question, new and used auto indexes in the United States have diverged 
widely with used autos showing the greatest price increase. Also under conditions 
of rising mortgage interest rates, older houses with lower rate mortgages would 
be expected to increase more rapidly in price than new homes with higher 
interest rates. Because of the broad application made of the index, it would 
appear advisable to conduct periodic samplings of item and variety prices in 
order to establish statistically the claim of representativeness. 

Closely related is the exclusion from the index of several important items and 
categories of expenditure. Land used in housing is excluded from home owner- 
ship weights because it is not considered to be consumed, and land prices are not 
reflected in the index. Consumer credit (except mortgage debt on owned homes) 
is another significant exclusion. There may be conceptual reasons for excluding 
all credit and finance charges from a price index but since mortgage interest on 
houses is included and since a significant expenditure occurs on credit charges 
(see Tables V and VI) it is inconsistent to include mortgage interest but to 
exclude other similar expenditures. Finally, several kinds of insurance (including 
all life, unemployment and income maintenance insurance) are excluded because 
‘payment is made without regard to specifiable quantities of goods and serv- 
ices’’ 36 

It can be argued that most, if not all, of these items should be explicitly treated 
in both forms of the proposed indexes, since they represent items for which 
expenditure is reported and prices exist. However, beyond the very general 
statement that exclusion of these items affects the weighting pattern and, there- 
fore, the relative importance of price movements in the overall Consumer Price 
Index, it is extremely difficult to be specific on their net effect on the index if 


35 DBS, The Consumer Price Index for Canada (1949 = 100), op. cit., p. 10. 
36 DBS, The Consumer Price Index for Canada (1949 = 100), op. cit., p. 12. 
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they were included. A limited effort is made in a later section to indicate sen- 
sitivity of the index to price movements in some of these components. 


Vendor Coverage 


Retail outlets from which prices are obtained, like items, are judgment sam- 
pled. Three criteria were applied in selecting outlets: 
—stores representing the largest volume of sales for relevant items or groups 
of items, 
—stores doing the majority of their business with target group consumers, 
and 
—continuing availability in the stores of the items to be priced.37 


As a result of these criteria, specialty and ethnic stores, discount stores that deal 
in variable lines of merchandise, “‘direct-wholesale’’ operations and mail-order 
sales are excluded. On occasion sampled outlets cease to satisfy the criteria and 
new outlets have to be introduced; substitutions are made according to the same 
criteria. Generally when a substitution is made among stores, any price change 
that results from the substitution is removed from the index and, therefore, the 
level of the index is left unaffected by the substitution. 

For a few items it is only necessary to obtain price estimates from one source 
because there is a single seller or a fixed structure of prices across alternative 
sellers (e.g., liquor, local transportation, auto licences) but for the majority of 
items a sample of outlets is taken. When the sample consists of more than one 
outlet the general procedure is to assign equal weights to prices from each outlet 
in aggregating to an average item price. However, food items and a portion of 
household supplies (aggregate index weight of approximately 28 per cent) 
are treated differently. Food stores are classified into two groups—‘“‘chain”’ and 
“independents” —and average item prices are calculated so that they reflect the 
distribution of sales between the two groups. The geographic distribution of 
retail sales is reflected in the national index through use of city weights. These 
weighting considerations are discussed in greater detail in the next section. 

There has been no specific attempt to accommodate the growth in high volume, 
low margin stores (the so-called “‘discount’’ retail operation) although these 
stores may enter the index if they satisfy the selection criteria. As a result, it is 
likely that the importance of these stores is under-represented in the present 
index. One reason for this deficiency is the difficulty of defining precisely what 
constitutes the “discount” operation. Efforts have been made to identify them 
by their merchandising and service characteristics but apparently they were 
indistinguishable from other retail outlets.38 Consequently there are no specific 
data collected on them at present. Obviously therefore it is not possible to assess 
the impact of their exclusion here. However, a review of the index indicates 


37Summarized from correspondence with I. D. H. Penpraze, Chief, Retail Prices Section. Prices 
Division, Statistics Canada. 

38 DBS compiled a brief series on discount retailers in 1962 and 1963. The stores included under 
the “discount” group accounted for about six per cent of non-food sales at that time but the series 
was terminated in 1963. 
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that more than 50 per cent of the items (by weight) could be purchased in retail 
outlets that might be considered as part of this category of retailers. If prices 
in these stores are significantly lower than sampled stores and if price discounts 
are not fully offset by reductions in associated services (as suggested by both 
their growth and the inability to distinguish them from other merchandising 
operations), the increased patronage of these stores since 1961 implies that the 
index will be biased upward relative to actual prices paid by consumers. Similarly, 
even though these stores may be sampled but have any price change associated 
with introducing them into the sample spliced out, the index will be biased up- 
ward relative to actual prices paid by consumers. Failure to reflect adequately 
the growth of discount retailers is therefore expected to impart some upward 
bias to the index. 


Weights and Weighting Patterns 


The function of weights in a price index is to assign a measure of relative 
importance to individual price change (price relatives) in aggregating any set of 
price relatives to a single index. The Consumer Price Index employs a complex 
set of weights for varieties of items, stores, types of vendor, cities and seasonal 
consumption. Weights are not all explicit, and some are absolutely fixed during 
the indexing period (about 10 years) while others are permitted to change. Item 
weights are those usually identified with the aggregation process, but these are 
in fact the last stage of aggregation in compiling the national all-items CPI. 

Aggregation of item prices across stores in several cities is achieved by a 
combination of implicit and explicit weights. In aggregating prices across indi- 
vidual stores within a city, equal importance is assigned to each store in spite 
of different volumes of sales. In a few cases, notably automobiles, several 
varieties of items are selected and weights are established according to the 
proportion of sales represented by each variety. Variety weights may be changed 
but it is done only rarely; in the case of automobiles they have been changed 
only twice since 1961. 

Food stores are classified according to “independents” and “chains” (chains 
are defined as a group of four or more stores under one ownership) and separate 
weights are established for each classification. Weights for each class are deter- 
mined from their proportion of sales in 33 sampled cities from Census of 
Merchandising data. These weights are also considered to be variable but they 
were assigned values of 55 per cent and 45 per cent for chains and independents 
respectively since 1961 and were not changed until August 1970 when they 
became 60 per cent for chains and 40 per cent for independents. City weights 
are also determined from the proportion of sales in 33 cities and they may be 
changed but they have been revised only once since 1961, in 1970.39 Although 
each of these weight structures is conceptually permitted to be modified if 
conditions change, it is apparent that they are changed very infrequently. 


39 Another minor weight change was made in 1970. Prior to the change, chain stores in the 
national index were weighted according to volume of sales represented by chains in each city but 
independent stores received equal weights. Independents are now treated in the same way as chain 
stores, removing this minor weighting inconsistency. 
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Moreover, the procedure followed in incorporating such a change effectively 
reduces the advantage of having them adjustable. When a weight change is 
introduced, price variation resulting from the change is spliced out leaving the 
level of the index unchanged at the time of the weight revision. What is achieved, 
therefore, is an index which measures price variation from the old weights up 
to the change, and from the new weights thereafter. This procedure is of course 
not generally consistent with measuring changes in prices paid by consumers. 

Item weights are considered to be absolutely fixed during a particular indexing 
period although introduction of medicare to several provinces in 1969 caused a 
variation in this procedure. They were derived from 1957 expenditure surveys 
of target group households and they refer to the proportion of total reported 
consumption expenditure on all items in the index (not total income or dispos- 
able income) spent on each item or group of similar items. Therefore in the item 
dimension, the Consumer Price Index is characterized as a (historical) expendi- 
ture weighted index of price relatives. Seasonal weighting patterns are assigned 
to about half of the food component in the index. These weights vary in a pre- 
determined pattern within the year (usually monthly) but are replicated between 
years. There is considerable apprehension among the authorities on the use of 
seasonal weights, particularly in a pure price index,49 but they do represent one 
method of dealing with the problem of seasonality in quantity movements in 
producing a monthly index. It should be noted, however, that a number of 
seasonally purchased items such as autos, clothing, and heating supplies are not 
assigned seasonal weights in the index. In view of the difficulties created by 
seasonal weights, including the weight-induced price variation revealed in the 
next section, it appears more appropriate to attack the problem of seasonality 
in the Pure-Price Index directly by seasonal adjustment of an annually-weighted 
index. 

The weights assigned to each price movement are expected to have an effect 
on movement of the aggregate index. Obviously, if differential rates of price 
change exist in any of the dimensions for which weights are employed, different 
expenditure weights may produce different, and even conflicting, measures of 
price change. In addition, it is recalled that fixed base weights produce a positive 
formula bias which increases as actual expenditures diverge from the weighting 
pattern being used, 1.e., as the weights become “‘outdated’’. 

Results of past expenditure surveys and weighting patterns in the index are 
summarized in Table IV. There are some obvious discrepancies between reported 
expenditures in 1957 and the weighting pattern in the present index. No satis- 
factory explanation of these differences is available in the reference material 
but adjustments in three components—housing, health and personal care, and 
tobacco and alcohol—probably account for them. Tobacco and alcohol are 
frequently underreported in expenditure surveys*! and the entries in Table IV 
imply that a sizable upward adjustment was made in determining their weight. 


40 cf., Asimakapulos, ‘The Canadian Consumer Price Index’’, op. cit., p.p. 382-385, and Hur- 
witz, op. cit., p. 822. 

41 U.S. Bureau of Labor Statistics, The Consumer Price Index; History and T. echniques, Bulletin 
No. 1517, p. 55. 
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Also, hospitalization was dropped from the index in 1961 accounting for some 
of the reduction in the weight for the category health and personal care. The 
upward adjustment in the housing component was required because reported 
expenditure on home ownership included no contribution to capital outlay on 
houses as either house purchase or payment on principal. The net result of these 
adjustments was to increase the weights of housing and tobacco and alcohol, 
to decrease the weight of health and personal care and to change the weights 
proportionately but oppositely on all other items. The difference between Pub- 
lished and Actual 1957 weights is due to rounding error but even these small 
weight differences affect the index marginally. 

An unprecedented additional adjustment to the weights was made during 
1969 and 1970 as compulsory government sponsored medical coverage (medicare) 
was introduced into the provinces. In October 1969 the weight for any coverage 
under medicare was dropped from the index (i.e., doctors fees, optical fees and 
prepaid medical coverage) for all provinces except Quebec, New Brunswick 
and Prince Edward Island. This reportedly reduced the health and personal care 
weight by about 1.1 weight units. The weight was further adjusted in October 
1970 and November 1970 and now stands at 4.0 instead of the 6.6 reported in 
the reference paper. This procedure is considered by Statistics Canada to be an 
interim measure which will be revised or replaced when the index is next revised. 
But the effect of this change in procedure is altering the entire weighting system, 
giving proportionately increased weights to all other categories and thereby 
changing the relative importance assigned to all price changes. For example, 
since the index is now calculated on a total weight base of 97.4 (100 minus 2.6 
removed in health and personal care), food now acquires an implicit weight of 
27.4 (26.68 out of 97.4), and health and personal care has an implicit weight of 
4.1 (4.0 out of 97.4). Another effect is, that in the interim, measured price move- 
ments of the items under medicare are determined only by movements in 
provinces outside of medicare. Reducing the health and personal care weight 
will therefore introduce some procedural error although its magnitude should 
be small. 

Generally the weighting pattern used in the Consumer Price Index conforms 
to the concept of maintaining a fixed rate-of-purchase appropriate to a pure-price 
index. However, there are several important exceptions which, on analysis, 
indicate a mixing of the pure-price and welfare index concepts. 

One exception is the way in which weights for used durables were determined. 
It was argued that intratarget group transfers of goods and services would leave 
purchasing power of the group unchanged regardless of price movements and 
therefore “the weight for durables in the CPI is the net purchase of new and used 
durables by the index population from the business sector and the consuming 
sector outside the index group’”’.42 This procedure will underrepresent used 
durables transactions by the extent to which they were determined to have oc- 
curred within the target group. Two other exceptions occur in the housing 
component on home purchase and mortgage interest weights. 


42 A. D. Holmes, “The Canadian Consumer Price Index: A Reply”, op. cit., p. 247. 
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In determining the weight for home purchases, the concept of rate-of-purchase 
was supposedly modified to “replacement cost of the annual depreciation of the 
stock of houses owned and lived in by the target group’’.43 An effort was made 
to estimate the cost of owning houses which were purchased in 1957. This was 
accomplished by removing from net house-purchase expenditure (all houses 
purchased less houses sold by the target group) a factor for land purchase and 
one for capital appreciation. If the values of land and capital formation were 
accurate measures of recoverable expenditure which should not be treated as 
consumption expenditure, the derived weight would be a reasonable approxi- 
mation of the direct consumption cost of houses purchased in 1957. However, 
such a weight is midway between that which is relevant to a welfare index and 
one which should be used in the Pure-Price Index. A far better estimate for the 
welfare index would be the average net expenditure for all owned housing in 
the base year, one which 1s comparable to payments on rental accommodation. 
For an index designed to measure price change in purchased durables, the 
appropriate weight would be the net rate of acquisition of new and used houses 
in the base year, including gross expenditure for houses bought by “‘first-time- 
purchase” families and net expenditure for families buying replacement houses. 
Since capital formation and land represent expenditure in acquisition, the Pure- 
Price Index weight would necessarily be larger than the replacement weight 
currently employed in the index.44 

Mortgage interest weights were determined in order to conform with the 
replacement approach applied to house purchase weights. They have an added 
weighting dimension in that it was estimated that six per cent of 1957 expendi- 
tures on mortgage servicing went toward 1957 mortgage commitments while the 
remaining 94 per cent went toward mortgage commitments made prior to 1957. 
This ratio has been maintained as a weight in distributing present and past 
commitments to mortgage costs. Clearly this procedure is not compatible with 
the needs for an index measuring price change on current mortgage acquisitions, 
but data are not available to assign more accurate weights. However, if commit- 
ments to mortgages are determined by expenditure on housing, then the mort- 
gage interest weight would increase along with any increase in the house purchase 
weight. 

As an indication of the effect that these weighting problems would have on 
the index, all other considerations aside, we can draw the following inferences. 
Durables as a group are underrepresented by their present weights, and durables 
prices (excluding housing) have generally shown less price increase than the over- 
all index. Therefore by underrepresenting them, the index would have a degree 
of upward bias. However, the magnitude of this bias would probably be small 
since appliances, furniture and automobiles account for only 9.2 per cent of the 
weights and only a fraction of that would be intratarget group transfers. More- 
over, if used auto prices in Canada have behaved as reported in the U.S., the 

43 DBS, The Consumer Price Index for Canada (1949 = 100), op. cit., p. 15. 
44 The U.S. uses this approach in weighting house prices. This methodological difference 
contributes to the much larger weight assigned in their index (6.28 as against 2.9 in Canada), and is 


a major difference in the two indexes which must be recognized in drawing comparisons in their 
movements. 
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greater price increase on used autos would offset the effect of a larger weight for 
all durables. Larger weights on home purchase and mortgage interest would be 
expected to increase the level of the index (i.e., the present index has an element 
of downward bias) because both components have increased relatively faster 
than the overall index since 1961. But it is difficult to conjecture the net effect 
of changing all of the weights. A later section tests sensitivity of the index to 
these and other modifications. 

A final consideration of weights relates to our earlier discussion of items 
excluded from the index, specifically the land component of home ownership 
and the cost of consumer credit. The probable effect on the index of excluding 
land has been indicated—the weight of a rapidly rising component is under- 
stated, resulting in a small downward bias relative to an index which included 
land. Excluding credit is likely to produce the same result. The following 
tables establish the approximate importance of credit in household budgets in 
1957 and 1967. The component is far from insignificant; consumer credit 
excluding mortgage interest acquires a weight of one per cent at average rates 
of eight per cent in 1957, and 2.5 per cent in 1967 at an average rate of 12 per 
cent.45 Since interest rates on consumer credit have increased more rapidly than 
average prices in the index in recent years, inclusion of credit would increase 
the level of the index marginally. 


TABLE V 
Relative Importance of Consumer Credit 1957, 1967 and 1968 


Personal 
Average Balances Expenditure on Ratio of Debt 
Outstanding? Goods and Services to Expenditure 
(million $) (million $) 7) 
LOS Seed 5s rhe pera ee 5 rs, 2,472 20,072 12.30 
TE ae. Oe eS eee. ae 7,796 37,714 20.67 
NOG ree rete rte heer ees 8,765 40,916 21.42 


Sources: Debt Outstanding—Canadian Statistical Review, June 1958, Table 48B and June 1969, 
Table 90. 
Personal Expenditure on Goods and Services, DBS, 13-201, 1958, Table 2, and DBS, 13-001, Third 
Quarter 1968, Table 2, and Third Quarter 1969, Table B, p. 19. 

® Includes personal loans from chartered banks, sales finance companies, consumer loan com- 
panies, life insurance companies, department stores, furniture and appliance dealers, and credit 
unions. Excludes oil and charge account credit, mortgage credit and other short-term non-interest 
credit. 


Effects of Reweighting the Index 


Table IV illustrates the change which occurred in category weights when the 
index was revised in 1961. The weights that were derived for 1967 with no target 


45 The data in Table 2.6 are only approximations of interest payments and refer to all, not only 
target group, debtors. If consumer credit is a positive function of income, these figures overstate the 
relative importance of credit for the target group. However, average interest rates of eight and 12 
per cent in 1957 and 1967 respectively are undoubtedly also underestimates. Due to the approxima- 
tive nature of this presentation, no further effort is made to refine these offsetting inaccuracies. 
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group restriction show further change. In addition some variation in relative 
item weights is disguised by aggregation over items to produce category weights.46 
The purpose of weights is to attach a measure of relative importance to individual 
price change and it is expected that different weighting patterns would produce 
different measures of price change. It is also expected that updated weights pro- 
vide a more relevant and “‘better’’ measure of aggregate price change than one 
which has become outdated by virtue of changed expenditure patterns. In this 
section we analyse the impact on movement and levels of the index in two periods, 
January 1957 to December 1960 and January 1967 to October 1970. The weight 
changes analysed here involve only those included in Table IV, including sea- 
sonal weights on food. Similar analysis is conducted later to study the impact 
on the index of introducing some of the procedural and definitional suggestions 
made throughout this report. 


TABLE VI 


Consumer Expenditure on Interest, as a Percentage of Personal Expenditures in Table V 


Average Interest Rate 


6% 8%, 10% IWATA 14%, 167, 
UP OE, | Aes en oe or ve 0.74 0.98 1723 1.48 be 2 — 
1G (emcee ac erne e fatks =S 1.65 2.07 2.48 Pets) 3.3) 
LOGS senor eters. Ree sates <= Ibs Gi 2.14 PHn S| 3.00 3.43 


Source: Calculated from Table V. 


At the time the index was revised in 1961, DBS published price movements 
from 1957 to 1960 for both the 1947-48 and 1957 weight-based indexes.47 For 
this period then there are the two different Laspeyres indexes available that are 
reproduced in Figure 3. Figures 4 and 5 are simple transformations of the 
original indexes indicating more clearly the relationships between them. Figure 
4 illustrates monthly rates of change in each series and permits easy comparison 
of the direction and magnitude of their short-term movements. Figure 5 illus- 
trates the absolute difference in their levels with a positive value indicating the 
1957 index had a higher value than the 1947-48 index. 

Casual analysis of Figure 3 suggests that the two series measure about the 
same general trend in prices over the period with 1957 weights showing a slightly 
lower rate of overall change (as would be expected from formula error). On the 
other hand, Figures 4 and 5 indicate very clearly that there are substantial 
differences in their short-term movements. Monthly rates of change are not only 
different, but in many instances they are in opposite directions. In addition, 
Figure 5 reveals a decided seasonal relationship between the two series—the 
1957 weighted index rises above the 1947-48 index to a maximum discrepancy 


46 See Appendix I. 
47 DBS, The Consumer Price Index for Canada (1949 = 100), op. cit., pp. 41-44. 
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in June, then declines to a relative minimum below it in September to November. 
The price data from which these series were derived were identical and the dif- 
ferences in movements are entirely attributable to differences in weights, in 
particular seasonal, item and chain-independent weights. Seasonal food weights 
were reduced from 19.8 of 32.0 in 1947-48, to 13.7 of 26.9 in 1957, and chain- 
independent weights were changed from 44.0 and 56.0 to 55.0 and 45.0 respec- 
tively. Time weights were modified as summarized in Table IV. The apparent 
seasonal effect in Figure 5 is highly suggestive of the changed seasonal food 
weights but Figure 6 also indicates decided seasonal variation in transporta- 
tion, and reading and recreation. Transportation and food tend to be comple- 
mentary in movement while reading and recreation is offsetting but the latter 
has such a small relative weight that it has little effect on the other two. 

This simple exercise of transforming the original price series into alternative 
difference forms reveals very clearly that weighting patterns affected measured 
price variation. In the example, average year-to-year change was similar with 
the older weights producing a slightly greater rate of increase. Short period 
variability was much different however with differences in the monthly rate of 
change and direction of change. This observation has obvious implications for 
using short period measured price movements as the basis for public policy. 


The effect of the seasonal expenditure weights on the Food Index illustrated 
in Figure 7. The Food Index was recalculated with average annual expenditure 
weights on the 58 items which have seasonal weights.48 The effect on the CPI is 
not illustrated directly but because of the relatively large weight on food in the 
CPI (26.6 per cent), it is obvious that changes of the magnitude appearing in 
Figure 7 would affect short-term variation in the All-Items Index. 

Two features of this recalculation stand out. First, during the period 1961 to 
1966, the discrepancies between the seasonally weighted and average annual 
weighted series are generally less than one index point and they appear to reach 
a maximum in the months of May or June and in October. However, from 1967 
to 1970 the discrepancy between them increases with the seasonally weighted 
series considerably more variable than the average annual weighted series. In 
addition, the smallest discrepancy appears to occur in May and June with the 
maximum occurring in August. Clearly the seasonal weights affect movement 
of the index. Moreover it appears that the seasonal patterns of prices or expendi- 
tures have changed in the last five years implying that the seasonal weighting 
pattern is now less appropriate than it was initially. In view of this, and the 
controversy over seasonal weights in a pure-price index, it is advisable that the 
seasonal weights be removed when the index is next revised, maintaining them 
only if an effort is made to compute a welfare-based index. A more suitable 
method of accounting for seasonal varieties in the index is to apply a standard 
seasonal adjustment program directly to the price index calculated from annual 
weights. This would also remove the seasonal variation due to other seasonal 
items for which no adjustment is made at present. 


48 The weights were calculated directly from Table 5, Weighting Diagram of the Seasonal Com- 
ponent of the Food Index, DBS, Consumer Price Index for Canada (1949 = 100), op. cit., p. 38. 
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Finally, in order to determine the effect on the index of using updated weights, 
the weights derived from the 1967 expenditure survey and summarized in Table 
IV are used to recalculate the CPI for the period January 1967 to January 1971. 
These results are summarized in Figures 8 (i) to 8 (vii) with a more detailed 
component breakdown by month given in Appendix II. The 1967 survey did not 
provide an item breakdown for food and, therefore, the revised All-Items Index 
is based upon a weight for 1967 aggregate expenditure on food and 1957 relative 
expenditures on food items. It is noted that the expenditure survey in 1967 
covered all urban households with no income or family size restrictions. There- 
fore, the comparison with the 1957 weighted index reflects not only the effect 
of updating weaghts, but also the effect of expanding scope of the index to all 
urban households. It is therefore one step closer to the requirements of the 
Pure-Price Index as outlined earlier. 


The major changes in individual categories occur for housing, tobacco and 
alcohol, and reading and recreation. In the first two categories, 1967 weights 
provide an index which lies continuously above the published index but the 
measured rates of change are very similar. In the third case, the 1967 weighted 
index lies continuously below the published index and indicates a slightly lower 
rate of increase. The Transportation Index shows a slightly faster rate of increase 
in the first two years with 1957 weights. Movements in the All-Items Indexes 
during the period covered are roughly parallel with the 1967 weighted index 
above the 1957 weighted index. Obviously the Housing component was the 
major determinant of the change resulting from different weights. Normally 
we would expect revised weights on a Laspeyres index to show less rate of price 
change than weights which have become somewhat outdated. However, the data 
indicate that basic preference patterns have altered and a larger proportion of 
expenditure is going to some items which have rapidly rising prices, and reduc- 
tions in some items which have less rapidly rising prices.49 In the 1967 data a 
greater weight was assigned to home ownership and a slightly smaller weight to 
rents resulting in a slightly greater rate of measured price increase (slightly less 
than 0.25 per cent annually from 1967 to 1970). But a revision from 1957 to 1967 
weights as we were able to apply them here did not have much effect on either 
within year or between year movements of the All-Items Index as the revision 
from 1947-48 to 1957 weights, or the removal of seasonal weights from the 
food component. 


Prices 


The reference paper on the Consumer Price Index states, “Prices used in 
calculating the index are retail prices paid by final consumers inclusive of all 
sales and excise taxes .... the price used for each good and service is the price 
in effect in each store or outlet on the day the questionnaire is completed.59 In 
general, Statistics Canada obtains prices for items in the index on a monthly basis 


49 This also illustrates the conditions under which a ‘“‘true”’ price index would not be bounded 


by the Laspeyres and Paasche indexes. 
50 DBS, The Consumer Price Index for Canada (1949 = 100) op. cit., p. 12. 
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Figure 8 (i) 
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from a judgment sample of retail outlets for items considered to be typical vol- 
ume sellers. Prices from individual outlets in a city are averaged (unweighted) in 
obtaining the price entry for that city. In compiling the national index, city 
weights (by volume of sales) are applied to give a weighted average national 
item price. However, for food and household items priced in chain and inde- 
pendent stores, separate chain and independent item prices are carried to the 
national level where they are combined with weights representing the proportion 
of sales in each category of outlet. The weights for each of these factors are 
considered variable but when a weight change is introduced it is spliced in and 
not permitted to affect the level of the index at the time of its introduction. 
Therefore, while the objective may be to compute changes in prices paid by 
consumers, what is actually obtained is changes in prices charged by a particular, 
but variable, sample of retailers. 

Prices of items are intended to be “‘the price people who shop that day would 
pay for the item, without reference to whether or not the price is described as 
being ‘special’, ‘regular’, etc.”’5! Consequently, to the extent that sample days 
correspond to shopping patterns, the index should reflect sale items, discounts, 
etc. which have become characteristic of retail merchandising, and the index is 
not, therefore, strictly an index of “‘list’’ prices. “Transaction” prices for new 
automobiles, defined as list price less average reported discount, are obtained 
from a number of franchised dealers in major cities. Prices of used automobiles 
or other used durables are not collected. For the majority of items, therefore, 
prices are as described above—retail price per unit of the good or service 
existing at the time of sampling. There are, however, a few exceptions to this 
method of direct pricing. 

Rental payments are obtained from a probability sample of 7,000 rental 
households, 52 taken in conjunction with the Labor Force Survey. Each rental 
unit chosen from the survey is held in the sample for six months but one-sixth 
of the sample is replaced each month. Price change for the index is measured by 
the aggregated change in sampled apartment rentals during the month. Any 
price change resulting from rotation of one-sixth of the sample is assumed to be 
due to “‘quality” change and is excluded from the index (spliced out) as a method 
of holding the rent basket constant. In principle rent payments correspond to 
the average rent paid except for the treatment of quality. This aspect, which is 
argued to impart downward bias in the index, is examined in a subsequent 
section. 

Pricing of houses represents another important departure from direct pricing 
and is likely to lead to a significant measure of bias in the index. In order to 
circumvent the problems associated with maintaining a “constant” house trans- 
action unit over time, the “‘price’’ entries for the new houses component of 
shelter are imputed from an index of residential building costs. It is a partial 


51 DBS, ibid, p. 12. 

52 Prior to mid-1968, the sample size was 10,000 households. According to 1966 census data, 
that sample size would have represented about 0.5 per cent of the rental population. At present it 
would be considerably less than 0.5 per cent because of growth in numbers of rental units and reduc- 
tion in the sample size. 
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cost index with only two factors, labor (weight of 35 per cent) and building 
materials (weight of 65 per cent) included in the calculation. Therefore, it is 
assumed that labor and material costs are the most important determinants 
of house prices. Since used houses are not priced, it is also assumed that the index 
of residential construction costs determines used house prices. Two other 
components of shelter—tenant repairs (0.2 weight) and home ownership repairs 
(1.4 weight)—are also imputed from labor and materials costs. The reason for 
following this procedure in these items is strictly a practical one—‘‘Such a partial 
cost index is used because attempts to produce a more suitable price series have 
not as yet been successful.’’53 Research is under way within Statistics Canada to 
improve techniques used to price housing.*4 

The basic difficulties of partial cost indexes are well recognized. They lie in 
the failure to reflect changes in productivity of labor, in failure to reflect varia- 
tion in profit rates in the residential construction industry, and the failure to 
reflect substitution of capital for labor in residential construction. Omitting 
productivity increase, if it is important in residential construction, results in 
the imputed prices exceeding true labor construction costs and, therefore, 
producing a measure of price change which is too large. Omitting variation in 
profit rates will overstate or understate house prices depending on the relative 
demand and supply conditions in the industry; it is unlikely that this deficiency 
imparts any significant long-run bias in the index, but it may be a source of 
monthly, quarterly or annual error. Neglecting substitution of capital for 
labor is another example of the basic index number problem in which an 
overstatement of true production costs is produced by a fixed-weight index. 
The most serious deficiency probably is failure to reflect productivity change and 
it undoubtedly has produced some long-run bias in the index. Alternative data 
which are summarized in Figure 13 will be used to analyse the magnitude of 
this bias. 

Another difficulty associated with this pricing technique for houses is that 
estimates are derived at only the national level, and no house price series are 
available for individual cities. The Regional Cities version of the Consumer 
Price Index5> does not include an entry for the item new houses, and the shelter 
component of that index is determined by the rent item alone. This prevents 
direct comparisons of regional All-Items Indexes with the national All-Items 
Index and, because of the wide divergence between rent and home ownership, 
explains why the regional All-Items Indexes all have lower values than the 
national All-Items Index. 

Prices for the Mortgage Interest Index (MI) are computed from Central 
Mortgage and Housing Corporation (CMHC) loan records. Movements in 
this index are determined by movements in the index of estimated average rate 
of interest paid on outstanding house mortgages, Ig, and changes in the size of 


53 A. D. Holmes, ““The Canadian Consumer Price Index: A Reply,” op. cit., p. 250. 

54 c.f. Katharine Kemp, “Developments in Price Statistics for New Residential Building Con- 
struction,’ Canadian Statistical Review, July, 1970. (DBS, 11-003) 

55 c.f. Table 11, Consumer Price Indexes, Regional Cities, in DBS 62-002 (monthly). 
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mortgages contracted due to increasing house prices measured by the New 
House Index (NHI). Specifically the mortgage index at time t is computed as: 


MI, = NHI . IR, 


Current mortgage rates, Rt, affect movements in Ig but in a very small way. 
It was estimated from 1957 expenditure data that new mortgages accounted 
for six per cent of mortgages expenditure in that year and that the remaining 
94 per cent resulted from mortgages taken out in preceding periods. There- 
fore, estimated changes in average interest payments are computed as a com- 
bination of previous average interest costs and current interest rates at their 
respective weights, i.e., 


TF 0.94 iR + 0.06 I 
with t referring to the sampling period, in this case the quarter. Calculation of 
the index quarterly creates a timing problem in recording changes in interest 
rates since recorded changes may be lagged as much as five months behind 
actual changes. For example, changes which occur in January are not reflected 
in the index until at least July. 

An additional problem of the mortgage interest index is its underlying con- 
cept. It is an attempt to estimate the change in the cost of holding existing 
mortgages rather than a measure of changes in transaction prices in the mortgage 
market and it does not provide a good measure of changes in current mortgage 
interest rates or costs. Aside from the important question of appropriateness of 
the specific weighting factors used (0.06 and 0.94), it is obvious that the pro- 
cedure must understate current interest rates when interest rates are rising, and 
overstate them when rates are declining. Consequently as a monitor of change 
in transaction prices (current interest rates) the index is unsatisfactory. More- 
over, historical interest rates are undoubtedly held in the index long after they 
are applicable due to house resale, renegotiation or full payment of mortgages. 
Because the calculation procedure assigns a diminishing but finite positive 
weight to all historical interest rates, it never eliminates preceding rates from 
the index. 

The effect of different assumptions and calculation procedures on the mort- 
gage interest index are illustrated in Table VII. The first two columns, MI and 
NHI, reproduce published data and column three, Ir, is calculated from them. 
Rates on residential mortgages reported by CMHC are indexed in column four 
to measure change in annual average current interest rates over time. Columns 
five and six are approximations of the average effective interest rate paid assum- 
ing mortgages are held for 10 years and for five years. The last two columns, 
MI* and MI**, are recombinations of alternative new house indexes and current 
interest rates providing alternative measures of changes in mortgage costs. 
MI* was derived from the index of CMHC rates and the published new houses 
price index, NHI. MI** was derived from CMHC rates and the index of new 
house prices which incorporates productivity and profit rate changes. 
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The data clearly indicate each of the lag and bias characteristics hypothesized 
above. Ig lags far behind CMHC rates, less behind five-year term mortgages, 
and is well below even the 10-year term mortgage for one observation that is 
available. Because it is lagged, it registers higher index values when CMHC 
rates were falling and lower values when they were rising. Moreover, the same 
relationships exist between MI and MI*, or MI and MI**. During the period 
1961 to 1965 when CMHC rates were declining, the official index showed greater 
increases than either of the revised series, but the reverse is true after 1965 when 
CMHC rates began increasing rapidly. By 1970 there is a wide difference between 
the published and revised series, particularly when unadjusted house prices are 
used. In 1971 when CMHC rates turned downward again the official index 
registers a substantial increase while the revised indexes show little gain or some 
decrease. Clearly then, the Mortgage Interest Index is highly sensitive to the 
methodology employed in producing it, and it is highly sensitive to the index of 
new house prices that is employed. When we examine sensitivity of the All- 
Items Index to various changes in components, we use MI** because it repre- 
sents current interest rates and is a less biased house price series. 

Reported changes in insurance on houses, like mortgage interest, are also 
tied to the House Price Index. Movements in the Insurance Index may arise 
from either changes in insurance rates or changes in the House Price Index. 
Property taxes are measured by mill rate changes with efforts made to adjust 
the mill rate for changes in property assessments when these occur. Prior to 
1970 changes in mill rates on property were incorporated into the index only 
during the months September to December in equal increments. Since 1970, 
property tax changes have been obtained by survey and are recorded as soon as 
they are discovered which normally with be some months after the beginning 
of the period to which they are applicable. This change in procedure could 
influence movement of the index and represents an example of procedural error. 
However its magnitude in the CPI is likely very small due to the small weight on 
property tax. 

It also represents another minor problem in the index, i.e., the timing of 
introducing price change. In the case of property taxes, a mill rate will normally 
be applicable over at least a full year but new rates are often not established until 
mid-year. Auto licences are treated in the same manner and represent the same 
timing problem. Mortgage interest is another example since it is calculated only 
quarterly and, as indicated, lags behind changes in actual mortgage rates. And 
recording of auto prices will also produce a small timing problem. Auto prices 
are collected in only eight months with February, September, October and 
December not sampled. When new models are introduced, usually in September 
and October, there is a lag of about two months until model changes have been 
evaluated. In all cases where there is no sampling in a particular month, the price 
for that month is reported as the immediately preceding month’s observation. 
Price changes which occur more frequently than monthly will in effect be 
averaged and reported monthly. 

None of these examples represent statistical bias when viewed over a period 
of years but they can contribute to spurious price change in a particular month. 
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Although they may be relatively unimportant quantitatively, they deserve 
better documentation and some analysis on their effect on short-term movements 
of the index. They also represent a further limitation on use of the index as a 
measure of month-to-month price variation. 


Treatment of Quality>°® 


The fixed basket concept underlying the Consumer Price Index requires 
constancy or equivalence of qualitative characteristics of goods and services, 
but maintaining constancy presents real problems to index compilers. Special 
procedures have evolved for identifying and excluding effects of quality change 
from the index but there is frequent criticism of these procedures—‘‘Since, in 
our view, the problem of adjusting price indexes for quality change arises when- 
ever the attributes of a commodity being price changed (the totally new com- 
modity is the extreme case), the necessarily conventional adjustments which 
must be made to provide for continued measurement of price change confront 
price indexes with one of their severest limitations and introduce into them a 
not always determinate element of error’’.5’ It has been argued by economists 
and others that quality bias is positive and significant. For example, the Council 
of Economic Advisers attributed most of the 1.2 per cent annual increase in the 
U.S. CPI between 1961 and 1965 to quality improvement of which no account 
was taken. However, opinions are divided on this issue. The study completed 
for the Joint Economic Committee concluded: “On net balance, there may be 
some upward bias because of quality improvement. But such a bias would 
appear to be more significant for a cost-of-living index than for a consumer 
price index. There is no solidly based evidence to support the conclusions that 
the net quality bias was large enough to offset fully, or even to a substantial 
extent, the steady rise in the CPI between 1958 and 1964.’’58 

To understand the problems created by changing quality it is necessary first 
to understand what constitutes quality change. One of the difficulties in indexing 
is the lack of agreement on this issue. Adapting a definition offered several 
years ago—‘‘quality is the combination of attributes of a product that have 
significance in determining the degree of acceptability to a user’’59—it is clear 
that quality relates to satisfaction, welfare or utility characteristics of goods 
and services and is, therefore, conceptually immeasurable. But since measure- 
ment is required for indexing, means must be found to circumvent this basic 
problem. The method followed in compiling the Consumer Price Index is to 
view a product according to its physical characteristics which have relevance to 

56 The majority of Asimakopulos’ analysis involved the quality problem of the Consumer Price 
Index. Since the basic treatment of quality has not changed since 1961, we try here only to summarize 
the main problem and features, and refer readers to Asimakopulos’ paper for more detail if it is 
desired. See A. Asimakopulos, op. cit. 

57 B. J. Emery and T. K. Rymes, “Price Indexes in a Social Accounting Framework”, in Papers 
on the C.P.S.A. Conference on Statistics, 1962 and 1963, p. 182. 

58 U.S. Congress, Joint Economic Committee, Inflation and the Prices Indexes. Materials sub- 


mitted to the Subcommittee on Economic Statistics, p. 29. 


59 From Market Demand and Product Quality, Report of the Marketing Research Workshop, 
Michigan State College, 1951, p. 117. 
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want satisfaction and to attempt to hold products constant in these character- 
istics. This amounts to regarding products as a bundle of salable resources which 
are the end product of a production process, rather than as an input to a further 
production process, the end product of which is satisfaction. The unit of the 
good or service which enters the index is, therefore, the actual market transaction 
unit rather than the consumption unit as perceived by the purchaser. Quality 
variation is registered when the transaction unit undergoes a perceptible change 
in physical characteristics rather than in performance characteristics. This 
method of quality identification is more characteristic of that outlined for the 
Pure-Price Index than for a welfare index. 

The entire quality adjustment process revolves around commodity specifica- 
tions, a detailed list of physical characteristics of each item or variety of item. 
Specifications are narrowly defined descriptions of the prominent physical 
characteristics including such factors as kind, size, grade, material, package, 
etc., and for an individual item, usually a specific brand name. Over time if 
volume sellers fall within specifications, the product is treated as remaining 
constant in quality and any price change is allowed to affect level of the index. 
To the extent that specifications are complete physical descriptions of products, 
this procedure will succeed in maintaining equivalence in the modified definition 
of quality. However, for most products it is unlikely that all relevant physical 
characteristics can feasibly be identified or enumerated. As a result many quality 
changes can occur gradually within the specifications and will be reflected in 
the index as price change when in fact they should be factored out as quality 
change. This is obviously one source of quality bias. 

The food component of the Consumer Price Index appears to be one area 
where this source of bias may arise. Quality improvement in food products 
arises from several sources: 

—improved production methods and grade standards, 

—faster and improved methods of distribution for fresh and frozen prod- 
ucts, up to and including retail distribution, 

—packaging which maintains condition over long periods, and 

—greater culling and trim which reduces spoilage and wastage. 

Many of these changes have occurred to some degree in the food category 
over the last decade. Some of the changes have been a direct result of growth in 
chain stores, others have occurred as a result of changes in production, regula- 
tion and distribution. But in terms of the quality adjustment problem most of 
such changes have occurred gradually and have been treated generally as changes 
within specifications. Therefore, assuming that the net change has been quality 
improvement, reflecting such changes in the index as price change produces 
some upward bias. Specific examples of these improvements include tenderness, 
uniformity, flavor and wastage in meats, improvements in merchandising 
fresh fruits and vegetables, quality control in all processed foods, and variations 
in packaging which improve keeping quality. This claimed improvement in 
quality within specifications may be viewed another way: providing today’s 
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quality in the base period would have required employment of additional re- 
sources and therefore would have been associated with a higher base price.60 

It is not claimed that all qualitative changes within specifications are positive. 
There are undoubtedly many that are negative. Nor is it claimed that such 
changes can be accounted for easily in the index. However, on the assumption 
that the net effect of these changes is gradual improvement over time, the error 
or bias in the index is in the direction of overstating price change. While its 
magnitude may be small, the bias resulting from changes within specifications 
may be the most significant source of quality bias. It is also likely that this source 
of bias would be more important for a welfare index than for a pure-price index 
because of the discrepancy between physical characteristics of commodities and 
the want-satisfying services associated with them. 

Further index problems arise when product changes cause the item to fall 
outside specifications (as with periodic model changes) or when the volume seller 
is replaced by a new volume seller which no longer falls within specifications. 
A number of procedures are available and are used for treating these changes. 


Case I (overlap) 

If items A and B occur simultaneously in the market, the quality differential 
may be approximated by the price differential between them. When model B 
replaces model A in the index it is spliced into the index at the relative level of 
the last quotation used for model A.6! Where items have existed simultaneously 
for a considerable time and have both moved in significant volume, this proce- 
dure provides an acceptable evaluation of quality difference—in fact, it is 
difficult to propose a more acceptable practical solution to the quality problem 
than this ideal market evaluation process. The method may be criticized on the 
basis that the reason for model B superseding model A is a quality differential 
in excess of the price differential, but such a change may also result from changes 
in consumer tastes, and market-generated data will generally not provide in- 
formation required to uniquely establish the true quality differential. The major 
example of the application of this procedure in the CPI is in the clothing category 
but it is applied also in some food, household supplies and personal supplies 
when the required condition of overlap occurs. 


Case II (No Overlap) 

The more frequent situation, which is also more difficult to handle, occurs 
when a quality change occurs and there is judged to be no satisfactory overlap 
period for market evaluation of quality. Three general procedures for evaluating 
quality variation in this situation are used—bumping, splicing and calculation 
of an adjustment factor. 


Bumping. When new items are ‘“‘bumped”’ into the index a direct substitution 
is made between prices of the new item and prices of the old, and the series is 


60 One can easily think of other examples in other areas—extended oil change and grease periods 
in autos, clarity of picture and sound in entertainment equipment—all engineering changes which 
are difficult to identify and impossible to evaluate and which are largely unaccounted for by speci- 
fication pricing. 

61 Emery and Rymes, op. cit., p. 182. 
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carried on as if there were no product substitution. As a result any change in 
price corresponding to the change in item is recorded as actual price variation. 
The price relative, Yt, used in the index calculation to “bump” B into the 
index in place of A takes the form: 


t 


Part 


Obviously for a bump to reflect price change accurately there must be no differ- 
ence in quality between the new and the old item. If the new item exceeds the 
old item in quality, bumping overstates price change and if quality has decreased, 
there will be an understatement of price change. 

Splicing. A full splice consists of introducing the new item into the index 
with no recorded price change on the assumption that quality change just equals 
(compensates for) price change. Clearly since the new and old prices are assumed 
equal, the price relative is unity, i.e.: 

Pz, 


Yt = = 1.0 
Pays 


This method also produces bias in the index if the assumption of equal quality 
of price changes is not valid. If the change in quality exceeds the change in 
price, the splice will produce a measure of price change which is too large, and 
if quality change is less than price change, splicing produces an understatement 
of true price change. It has been pointed out that, “Since product change in a 
period of upward price trends generally involves a real price increase as well as 
a quality improvement, the linking (splicing) procedure can mean a downward 
bias.’”’62 

Adjustment by a Quality Factor. Bumping and splicing are extremes in implicit 
quality adjustments where it is assumed there is either no quality change or that 
quality change is just equal to price change. Explicit quality adjustments are 
also made in calculating a price relative. They take the form: 


t 


Yua= 
Paty 


where Q is some measure of their relative qualities, B to A. Three basic methods 
are employed in establishing the magnitude of Q.®3 


i) Input Cost Analysis 
Changes in the item (additions or subtractions) are evaluated by detailed cost 
analysis of the variation. The relative evaluation of the old and new items from 


62 U.S. Congress, Joint Economic Committee, Hearings before the Subcommittee on Economic 
Statistics. Statement by A. M. Ross, Commissioner of Labor Statistics, p. 61. 

63 A fourth alternative, using regression analysis to estimate the value of qualitative characteris- 
tics, was used by Griliches in the NBER Report for autos and by the U.S. Department of the Census 
on houses. Each of these applications was only experimental, and the methodology has not yet been 
applied as an indexing procedure, although Statistics Canada is also experimenting with it. See NBER, 
The Price Statistics of the Federal Government, Staff Paper No. 4 and Katharine Kemp, ‘‘Develop- 
ments in Price Statistics for New Residential Building Construction.’ Canadian Statistical Review, 
(DBS, 11-003), July 1970, p. 114. 
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the cost imputations provides a measure of relative qualities in the two periods. 
In the economic ideal of perfect competition cost imputation would be expected 
to provide a good measure of quality. However, in the cases where this method 
is employed, mainly automobiles and appliances, these conditions are not met. 
It is impossible to generalize possible bias from this source but in the absence of 
alternative adjustments, it provides a useful, if possibly imprecise, measure 
of quality. 


ii) Commodity Specialists 

Frequently a single, but predominant, feature of an item will be changed and 
commodity specialists are consulted to evaluate the change. In evaluating it 
they draw upon their knowledge of price structures of closely related products, 
manufacturers’ costs, as well as market determined quality differences. In effect, 
an attempt is made to “‘price’’ the item without the quality change and to 
calculate the quality factor from the price change. The major drawback of this 
method is that quality may change due to variation of other than the predomi- 
nant characteristics. 


iti) Index of Partial Costs 

This variation of the cost imputation approach defines an artificially structured 
(but typical) item in the base year, then “‘prices”’ it by indexing the cost of pro- 
ducing that item over time as input costs change. This method is used only for 
the new houses and repairs components of the CPI, where the partial cost in- 
dexes are composed of labor and building materials. This technique is subject 
to several defects which were outlined earlier. 

The areas in which each of these procedures is applied in compiling the 
Consumer Price Index can be summarized in a very general way only, since 
handling of a particular item or group of items will frequently involve more 
than one approach. The effect of these procedures on the index is not at all 
clear and cannot be specified with any precision, if indeed at all. Bumping 
of items which do not meet specifications apparently is used infrequently. 
One instance of bumping which probably introduces a small measure of positive 
bias into the index occurs from the treatment of property taxes. There it is 
assumed that the quantity and quality of services associated with property 
taxes remain constant over time and no adjustment is made when changes in 
the mill rate occur, thereby attributing the entire mill rate change to price 
change. 

The use of pure splicing is more frequent. Two important examples of splicing 
which produce opposite results occur in the treatment of chain-independent 
store prices (where the change is from higher to lower prices with assumed 
equivalence in quality and quantity of services), and removal of price change 
associated with rotating the rent sample in tenant costs. These examples are 
discussed in the next section. In addition, treatment of drugs in the personal 
supplies component is handled by splicing, and probably also introduces a small 
degree of downward bias to the index. 

The use of input cost adjustments is used almost exclusively in pricing autos 
and appliances, including radios and televisions under recreation. A great deal 
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of the supposed quality bias in consumer price indexes appears to have been 
based upon Griliche’s evidence, produced in the early 1960s, that quality im- 
provement in autos had been greatly understated. However, since 1961 U.S. 
and Canadian index compilers have collected much more detailed cost informa- 
tion on all aspects of auto production covering, for example, accessories and 
safety features. In addition, efforts have been made to adjust for warranty 
changes, both positive and negative, as auto manufacturers add and subtract 
these features over time. Similar kinds of cost information are employed to 
account for accessory, size, feature, etc., changes occurring in appliances. It is 
not at all clear why the cost approach is so closely followed in these areas when 
the alternative and more acceptable market evaluation method could be applied 
to a large number of changes, ®* and it may be useful to consider greater use of 
market evaluations when the index is next revised. However, the improvement in 
information used by the index makers in these areas, particularly in autos, 
should have reduced the sources of bias which have been attributed to the cost 
imputation © method of quality adjustment in previous studies. 

Finally, the difficulty in maintaining equivalence of quality for items in many 
categories, particularly clothing and furniture, require appeal to commodity 
specialists or some other body of experts for an assessment of the many changes 
which occur. While dependence upon one or several major quality determinant 
features runs the risk of neglecting others, it is difficult to envisage a more 
satisfactory method which would be practical, considering the size and complex- 
ity of the task involved. 

This discussion of bias resulting from treatment of quality change is hardly 
definitive. To summarize, the problems and biases arise from two sources— 
changes which occur within specifications and which are not treated, and changes 
which occur outside specifications and for which implicit or explicit adjustment 
is made. In the first case it is argued that the net effect is to produce a small 
degree of upward bias in the index. In the second case there are a number of 
positive and negative biases. If taxes, house prices and the treatment of chain- 
independent stores are considered to be “quality” problems there is probably a 
small positive bias which would be partly offset by rent. The difficulties of analys- 
ing the quality problem might best be summarized by an authority on the U.S. 
Consumer Price Index: ““To summarize, statements made about possible upward 
bias in the index numbers because of product improvements ignore the realities 
of index number practice. Since product changes in a period of upward price 
trends generally involve a real price increase as well as quality improvement, 
the linking procedure can mean a downward bias. From our intimate knowledge 
of the procedures actually followed in compiling the indexes, we consider this 
a greater danger than the possibility of upward bias frequently claimed by 


64For example, there will normally exist a market for different sizes of appliances, auto acces- 
sories and options, many auto safety features, types of equipment and so on. There are some diffi- 
culties in using these market determined differences as measures of the true quality difference, but 
the arguments in favor of using them are at least as strong as using the cost imputation approach. 

65 Excluding, of course, the partial cost imputations used to “‘price’’ houses. 
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those who are less familiar with our procedures. Obviously, however, we cannot 
say what the net effect is.’’66 

Bearing in mind what was said earlier about the nature of quality bias and its 
relevance to monitoring inflation, it is concluded that quality bias is only one 
and not likely the most important problem of the Consumer Price Index. It 
would likely be a more serious problem in using CPI as a welfare index and it 
would represent one of the most difficult procedural problems in compiling one. 


SUMMARY OF PROBABLE BIASES IN THE CPI 


Throughout the previous discussion a number of characteristics of the Con- 
sumer Price Index have been pointed out which may introduce errors in measur- 
ing or interpreting price change in goods and services purchased by consumers. 
The sources of these problems vary from mixing of index concepts, to weighting 
deficiencies and omitted items, to treatment of price and measurement of 
quality. Clearly it would be desirable to examine and qualify meticulously all 
sources of indexing error and bias but a high degree of refinement is almost 
impossible to achieve even with more time than is available to the typical study 
of index numbers. As a result this discussion makes a very modest attempt at 
assigning direction to probable errors and indicating their relative importance 
in the index according to item weights. Clearly many of the errors in the index 
are offsetting and the importance of bias becomes less important in the overall 
CPI than in its major components; this is especially true of problems arising from 
either inappropriate or outdated weights, but it also applies to problems created 
by bumping and splicing, and to two important biases within the housing 
component. Finally it would be desirable to maintain the distinction between 
the Pure-Price Index and Welfare Index in this comparison. In many cases 
the nature of the bias would be similar but without additional information 
it is difficult to go beyond the incomplete generalization that in quality and 
formula error, the bias is probably greatest for a welfare index. In the following 
discussion the comparative norm is the Pure-Price Index of prices paid by 
consumers for goods and services purchased, since it is maintained that this is 
the relevant index for measuring price change in the consumer sector, and to the 
efforts at monitoring inflationary price changes. 

Since little has changed in the CPI since Asimakopolos completed his study, 
it is useful to summarize the major sources of bias he reported.67 Three major 
categories were identified where he thought there was significant upward bias— 
food, home ownership, and automobile purchase. Within food he identified: 
i) inappropriate use of bumping and splicing, ii) failure to reflect differences 
in prices paid between chain and independent outlets, and iii) failure to reflect 


66 U.S. Congress, Hearings, op. cit., p. 61. 
67 A. Asimakopolus, The Reliability of Selected Price Indexes as Measures of Price Trends, 
pp. 47-76. 
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changes in associated services adequately (in particular, trading stamps).68 
Among the three, he attributed greatest importance to (ii) and (iii). A rough 
estimate of splicing chain-independent store differentials under the assumption 
of equal quality and quantity of associated services was established at 0.8 index 
points in the Food Index and 0.2 in the overall index from January 1961 to 
August 1962; this represents a substantial degree of error if it were to continue 
at that rate over the period of the index. In home ownership he attributed un- 
specified positive bias due to the failure to reflect productivity and profit rate 
changes in the cost imputation for new houses. For autos, estimates of the bias 
were made by regression techniques for the period 1949-61 and showed some 
positive bias. However, these data on autos are not too relevant to the present 
index, because of the time period to which they refer. Additional but minor 
upward biases were indicated in health care and property taxes and no specific 
examples of downward biases were discussed. His general conclusion was that 
there was a small but positive upward bias in the index. 


A few comments on these general conclusions are appropriate at this point. 
First: the quality problem within several categories of expenditure including 
food, appliances and autos, where net quality increase occurs gradually within 
product specifications, will impart a small measure of positive bias to the index. 
As we pointed out earlier, not all changes within specifications are improve- 
ments, nor is the magnitude of the bias great enough to reduce the overall 
usefulness of the index, but our analysis agrees with this aspect of the earlier 
study. 


Second: all taxes included in the index, not just property taxes, are potential 
sources of bias. They may be associated with increased quantity, if not also 
increased quality, of services over time. In addition, when dealing with a target 
group of households, it becomes necessary to identify the distribution of benefits 
associated with taxes. It is impossible to assess the magnitude of this source of 
bias without first determining the relative importance of taxes in the index79 and 
the distribution of benefits. However, indirect taxes in the index are at least as 
important as property taxes (weight 2.2 per cent) and the bias would be con- 
siderably larger than Asimakopulos implied by treating only property tax. 


Third: the continued increasing importance of chain stores in food retailing 
relative to independents, and the rapid growth in “‘mass merchandising” or 
“discount”? operations in goods representing over half of the item weights in 
the index, imply a greater degree of splicing bias than the previous author cited. 
This problem and the other components of the prices-paid argument represent, 
in our opinion, one of the most serious deficiencies in the present index. There 


68 Because trading stamps have a small redemption value to consumers, they represent a slightly 
different case from the general services provided by retailers. The recent tendency by retailers to 
phase out trading stamps will have increased the average price of items for which stamps were offered 
by an amount equal to their redemption value. Since stamps were not covered by the index, the source 
of variation will have been missed. Moreover, to the extent that pricing policy is tied to a stamp 
policy, the index will show price variation when in fact there has only been a redistribution of benefits 
between stamps and prices. 

69 A. Asimakopulos, op. cit. p. 68. 

70 At time of writing the Prices Division was conducting a study on the impact of taxes on the 
CPI. This information will provide one component for determining the magnitude of taxes bias. 
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is considerable doubt whether associated (non-price) services in different types 
of stores are important enough to be considered, or indeed whether they should 
even be considered in a pure-price index. The positive bias resulting from splicing 
out any price change when lower price stores grow in importance and are 
sampled could largely be eliminated by annual revisions in store and city weights 
with the revisions being permitted to affect the index; the data requirements for 
these revisions should be readily available within Statistics Canada or from 
secondary sources such as sales data. An additional minor source of bias from 
the procedure of taking unweighted averages of individual store prices is also 
worth noting. This procedure provides a positively biased estimate of average 
price paid if a negative price-volume relationship exists. While this is unlikely 
a significant source of bias, recent emulation by retailers of price discounting 
provides some evidence that price elasticity of demand for individual stores is 
not zero. Despite this observation, it may be totally unfeasible to change indi- 
vidual store weights annually. 

The final comment on the applicability of Asimakopulos’ appraisal of bias 
relates to autos. The refinements for treating quality changes in autos should 
have removed many of the earlier reported sources of bias. A regression analysis 
similar to the hedonic evaluation approach was considered for this study, but 
to be worth while it would have required a much more detailed analysis of fea- 
ture changes than could be identified from the Red Book, the source of Asima- 
kopulos’ data. A more fruitful approach might be to compare cost adjustments 
for features with their corresponding market evaluation in the cases where 
these are available. Another possible source of bias in autos centres around the 
use of splicing to introduce new models (such as the Maverick recently); how- 
ever, these considerations affect a welfare index more than the price index. 
Finally, using new auto prices to represent used auto prices (if used and new 
auto prices in Canada have moved as in the U.S.) imparts a small measure of 
downward bias. For example, on the assumption that used autos account for 
half the auto purchase weight, combining new and used autos would raise the 
car purchase index by about one index point per year, but the overall index by 
only 0.05 index points. 

The remaining discussion covers areas of possible bias which have been re- 
ferred to earlier in the study—housing and rent, weighting problems, and de- 
partures from the price index to a welfare index. What is done is to summarize 
the specific problems, then recalculate the index in order to assess sensitivity 
of the index to the various problems. We do not assert that the difference 
between the official index and its reformulated counterpart is the actual bias, 
but only an indication of the impact of various changes on the index. 


The Shelter Component 
This component appears to be one of the significant trouble spots in the entire 


index, both in consistency of index concepts and as sources of bias. Home 
ownership represents a major departure from the purchase concept applied to 
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other durables and as indicated earlier, provides a rough approximation of the 
inputs to a welfare index. The use of average-interest-rate-paid on mortgage 
debt is consistent with cost-in-use of housing and, therefore, inappropriate to a 
pure-price index. In addition, the wide and growing discrepancy between the 
Tenant Costs and New Houses Indexes (122.2 and 171.3 respectively for May 
1971) appears to be unusually large when it is considered that they represent the 
same type of consumer expenditure and are subject to many of the same eco- 
nomic forces. There is strong evidence to suggest that the discrepancy arises in 
part because of some downward bias in prices for the rent component and posi- 
tive bias in prices used in the House Price Index. Any downward bias in the 
Rent Index is itself important because of its effect on accuracy of the overall 
index. However, it is also important because of its use in deflating personal 
expenditure on housing in the national accounts. Therefore we review both the 
tenant cost and new house components for possible bias. 


Tenant Costs. Tenant costs (8.8 weight) are composed of rental costs (8.6 
weight) and a very small amount (0.2 weight) of tenant repairs. Tenant repairs 
are calculated in the same manner as the New Houses Index (from implicit cost 
indexes) and are therefore expected to exhibit some positive bias. But this com- 
ponent is ignored here because of its small weight. The method of splicing out 
any rent change resulting from rotation of units in the Labor Force Survey is 
expected to produce some downward bias because of what has been termed 
the “‘new unit” problem.7! 


New unit bias arises when a particular pricing behavior is followed in rentals. 
If landlords (or producers of any good or service) are able to price their units 
when they are first introduced at a level which will amortize construction costs 
over the life of the building or some other time period, two identical structures 
constructed at different times will have different rent levels if construction costs 
are increasing. When later built units are sampled and spliced into the index and 
the entire price change is attributed to quality improvement, the true price 
increase is understated. While this pricing behavior suggests a real lack of com- 
petition in the rental accommodation market, it was reported by BLS in the 
United States in 1949, and Statistics Canada and others knowledgeable in rent 
structures in Canada seem to accept it as operative in rental pricing today. 
Hence we anticipate some downward bias in the Tenant Cost Index. 


It is impossible to quantify the magnitude of this bias without actually 
sampling rental units of equal quality over some period. One approach would 
be to follow rents in a group of apartments which were new in 1961 but this 
method would not be fully satisfactory due to quality deterioration that would 
occur over a decade. Another approach would be to take a group of rental 
accommodations and follow rents on them for, say, a five-year period with an 
explicit quality adjustment made at the end of the period when new rental units 
are introduced. This approach should provide more accurate measures of rent 
change than the present method. Another alternative is to make the simplifying 
assumption that there has been no quality change throughout the 1961 to 1970 


71 Bureau of Labor Statistics, Monthly Labor Review, January, 1949, p. 66. 


THE CONSUMER PRICE INDEX 63 


period, or some portion of it, and reflect any recorded price change obtained 
from the Labor Force Survey as actual price change. Clearly this is an imperfect 
assumption that would lead to a certain positive bias because there will have been 
some qualitative improvement. On the other hand, the assumption may be no 
worse than that underlying the splice procedure. In the absence of any better 
data, this assumption was made and an index of actual rents paid from the 
Labor Force Survey (reflecting any qualitative factors such as size, location or 
accessories which affect rental prices) is compared with the published Rent 
Index in Figure 9. 

The difference in the movements is extreme. Average-rents-paid increase at 
an average rate which is double that of the published Rent Index; significant 
increases begin in the former in late 1964 but not until 1966 in the Rent Index. 
It is reiterated that the average-rents-paid movement cannot be considered to 
be constant in quality, since it reflects any size, height, location and accessory 
changes which may have occurred in rental since 1961. However, since the 
Labor Force Survey is a probabilistic sample, at any point in time new (high 
quality) apartments and existing apartments have probabilities of selection which 
are proportional to their occupancy (presumably therefore their numbers) and 
improved quality has the same probability of inclusion in the quality “un- 
adjusted” index as it has in being removed from the quality adjusted index. 
The true rate of increase would, therefore, be expected to lie between these two 
limits. If it is arbitrarily assumed that quality improvement over the period has 
been two per cent per year,’2 and the average rent paid is then adjusted accord- 
ingly, a rent index for the first quarter of 1970 of about 132 would be obtained, 
about 12 index points greater than the reported index. An error of this magnitude 
represents downward bias in the rent index of more than one per cent per year, 
about 0.5 in the shelter component and about 0.1 in the overall CPI. While 
this estimate is rather crude it can be considered to be a reasonable, if not low, 
estimate of downward bias in the rent index. In view of its magnitude and the 
use of this component, particularly in deflation of personal expenditure of GNE 
on housing, steps need to be taken to further refine the collection procedures 
of rent. 


Home Ownership Asimakopulos pointed out bias in the New House Index 
resulting from the cost imputation method of “‘pricing’’ houses but he attributed 
little importance to it because of the small weight assigned to housing (2.9 per 
cent). What he did not recognize is that houses actually have an implicit weight 
in the index twice as large as the explicit weight because changes in measured 
house prices directly affect the mortgage interest and insurance components 
(with weights of 2.4 and 0.2 per cent respectively). Therefore any bias in the 
House Price Index is reflected directly into the home ownership category and 
the entire index proportionate to the combined weights of the three categories 
new houses, mortgage interest and insurance (5.5). 


72 This assumption is considered to be an upper limit on the rate of quality improvement. It 
could be tested indirectly by comparing, for example, the change in apartment sizes, availability of 
drapery and carpeting, saunas, pools, etc., but this was not done here. The conclusions on the magni- 
tude of bias must therefore be considered only as approximations. 
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Figure 9 
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An estimate of bias in the New House Price Index was taken from the revised 
implicit price index for residential construction currently used as a deflator in 
the capital formation component of Gross National Expenditure.’> For the 
period 1961 to 1969 the new house component in the index increased at an 
average annual rate of about 5.5 per cent but the adjusted Implicit Price Index 
of labor and materials costs increased at an average annual rate of four per cent; 
the difference of 1.5 per cent is considered to be a reasonable estimate of the 
magnitude of bias in pricing new houses. Then according to the combined 
explicit and implicit weights of housing in the home-ownership category, this 
figure would represent an annual bias of about 0.5 per cent in the Shelter Index 
and about 0.1 per cent in the overall CPI. This degree of positive bias in the 
New Houses Index, when combined into the All-Items Index at current weights, 
just counteracts the alleged downward bias in the rent component. Therefore, 
if the present format and weights of the CPI are accepted, it can be argued that 
there are offsetting biases in the shelter component which in effect remove one 
of the major sources of positive bias pointed out by Asimakopulos. In this very 
limited sense it could be argued that the offsetting biases produce a shelter 
component which is free from bias, but this obviously does not diminish the 
fact that two individual series are biased. But to view the problem in this narrow 
sense is to neglect the analytical model which has been followed throughout 
this study. Recalling that the weight on new houses is too small for the Pure- 
Price Index, it is obvious that if this weight were increased the counteracting 
biases argument would no longer hold. Also, Table VII indicated substantial 
impact on the Mortgage Interest Index of using current interest rates. There- 
fore, once more the problem arises of interpreting the net effect of several 
simultaneous weight and price changes. In order to investigate the impact of 
making proposed procedural changes, the index is now recalculated by incor- 
porating some of the weighting and pricing changes which have been suggested. 


SENSITIVITY OF THE INDEX TO 
SPECIFIED PROCEDURAL CHANGES 


Throughout this study we have indicated areas in which the conceptual 
basis of the index is unsuited to the type of price index that is required to 
monitor pure-price change. All durables, but particularly housing, have smaller 
weights than those required for a pure-price index. Mortgage interest is also 
underweighted and it lags behind changes in actual interest rates. In addition, 
several items of expenditure are omitted from the index. In order to evaluate 
the impact on the index of several of its present deficiencies, the index is re- 
calculated with modified weights and different price series where an acceptable 
alternative is available. The objective in this recalculation is to analyse sensi- 
tivity of the index to changes which would be required to make a pure-price 
index. Information was not available which permitted making all of the adjust- 
ments on prices to obtain a prices-paid index. As a result the recalculated index 


73 See Figure 13, and discussion in that section. 
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remains basically a prices-charged version. The following discussion examines 
the effects of each individual component change on the All-Items Index, then 
calculates the All-Items Index with all changes made. 


In conducting this analysis, we were unable to reproduce exactly the All-Items 
CPI from 1961 to 1970 by combining published weights with published price 
series. For example, discrepancies between the official index and our calculation 
of it ran 0.4, 0.5, 0.6, 0.5 and 0.3 for February, March, April, May and October 
1970 respectively. There are apparently three sources of this error. First, the 
weights in DBS, 62-518 and reproduced in Table VII are subject to rounding 
error as indicated in that table. Second, due to uncertainty on the precise weight 
on health and personal care, the full 1957 weight was used. Finally, the Consumer 
Price Index does not have calculation errors removed from it retroactively if 
they occur; consequently a limited number of errors are likely to show up over 
time. While the magnitude of difference between the official index and our re- 
calculated version is not large, it could produce spurious comparisons when 
introducing procedural modifications. Therefore, when introducing procedural 
changes, the revised index is compared with our calculated version of the CPI, 
termed the ‘‘bench-mark index” instead of the official CPI. The data are sum- 
marized annually in Figures 10(i) to 10(v) and their monthly values are tabulated 
in Appendix III. The data are illustrated directly as they are calculated and 
as the difference between the recalculated index and benchmark values. Positive 
differences indicate that the value of the recalculated index with the procedural 
change exceeds the value of the benchmark index. 


The first modification is to introduce consumer credit into the index. A weight 
of 1.2 per cent was used, selected from Table VI for an average interest rate of 
slightly less than 10 per cent in 1957. A price series was derived from the rates 
reported by CMHC (Table VII) on the assumption that consumer credit rates 
would follow the same pattern as mortgage lending rates. The impact of this 
change on the index (Figure 10(i)) is small but perceptible, and significantly, 
it is distributed differently over the period. The revised version of the index 
shows a slightly slower rate of growth up to 1964 and a slightly greater rate of 
growth thereafter. By 1970 the index which includes consumer credit lies about 
0.2 index points above the benchmark index. 

Second, the CPI is recalculated with an increased weight on new houses and 
the productivity and profit rate adjusted new house price series. The new house 
weight was arbitrarily doubled in order to compensate for the original deduc- 
tions for land and capital appreciation in calculating that weight and we expect 
that, if anything, this revised weight is still too low to correspond with that for 
a pure-price index.74 It is clear from Figure 10(ii) that the combined influence 
of doubling the weight and using an “unbiased” price series leaves the overall 
movement of the index largely unaffected. By 1970 the benchmark index is 
about 0.3 points above the recalculated version. However, analysis of the 


74 If the 1957 expenditure data for net purchases of houses (including land and capital forma- 
tion) were used directly in determining the weight, the published weight would be increased by a 
factor of 2.77 instead of 2.0. If only land were excluded, the factor would be 2.32. Therefore, doubling 
the weight on new houses is a conservative estimate of the required transaction weight. 
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monthly observations indicates a considerable degree of short-run variation 
and crossing of the two series. Obviously this would affect interpretation of 
month-to-month price change. 

In Figure 10(iii), the impact of different assumptions on mortgage interest 
is tested. First, the weight is doubled on the assumption that commitments to 
mortgages would be a direct function of house values. The increased weight 
is applied to an index of current mortgage lending rates derived from reported 
current CMHC rates in Table VII. In addition, the impact of using current 
interest rates at the existing weight (2.4) is tested. The impact of using current 
mortgage rates is substantial and the increased weights amplify the effect. The 
recalculated indexes lie below the benchmark until 1966 and show slightly less 
rate of increase, but after 1966, they are above and show more increase. During 
late 1969, the index recalculated with increased weights and current interest 
rates reaches a peak above the benchmark of 2.5 index points, then tapers off 
to about 1.8 in late 1970. The benchmark continues upwards in 1970 while the 
indexes with current rates begin to decline, reflecting more accurately the 
movement of interest rates in those months. 


The impact of the Rent Index adjusted for a two per cent annual improvement 
in quality (from Figure 9) is illustrated in Figure 10(iv). As expected, it increases 
the overall index by a small amount, showing a slightly greater rate of increase 
after 1964. By late 1970, the recalculated index takes on values about 1.1 points 
above the benchmark. 


The combined impact of these changes on the All-Items Index is summarized 
in Figure 10(v). The revisions produce an index which is more sensitive to 
changes in interest rates, presumably a desirable characteristic of an index of 
inflation. It also reveals more variation over the period as well as a slightly greater 
average rate of price increase since 1964. The monthly data indicate a greater 
reduction in the rate of increase in 1970. Therefore, if the index with the proce- 
dural changes were taken as a better (but still incomplete) measure of price 
inflation than the existing CPI, it would indicate a slightly greater degree of 
inflation from 1964 to 1969, and slightly greater disinflation in 1970. More 
important, however, this analysis has revealed the way in which use and inter- 
pretation affect the magnitude of error. It also points out that the index may be 
subject to important sources of downward bias, an aspect of indexing which 
has been largely overlooked previously. In order to be conclusive on the net 
bias in the index for its use as a “‘prices-paid index”? we would need to assess 
the magnitude of quality, “prices-paid’”’, and other suggested positive biases, 
and weight these against the net downward bias indicated in this section. For 
reasons stated earlier, this was not done. Finally, another important implication 
arising from this analysis is the discrepancy in the month-to-month movements 
of the two all-items series. Bias affects long-run uses of the index but short-run 
discrepancies are critical to policy decisions based upon short-run movements 
in the index. Consequently, the sources of error identified throughout this 
study are important to using the index. 
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Figure 10(i) 
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Figure 10(ii) 
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Figure 10(iii) 
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Figure 10(iv) 
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Figure 10(v) 
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chapter three 


THE IMPLICIT PRICE INDEX OF GROSS 
NATIONAL EXPENDITURE 


INTRODUCTION 


The Implicit Price Index of the GNE and corresponding price indexes of the 
major components of the GNE are provided by the National Income and Ex- 
penditure Division of Statistics Canada as an adjunct to deriving “‘real’’ output 
from the national accounts. Seasonally adjusted estimates of current and con- 
stant value aggregates are published quarterly in National Income and Expenditure 
Accounts (DBS, 13-001) disaggregated by major expenditure category; implicit 
price indexes for each category are now being provided quarterly but they can 
also be calculated easily from current and constant dollar series. These data are 
available within two months of the end of the quarter to which they apply. How- 
ever, subsequent revisions of the national accounts or deflators sometimes alter 
the first estimates of the Implicit Price Index. A major revision involving defini- 
tional and statistical characteristics of the national accounts of Canada was 
completed in 1969.1 The Implicit Price Index associated with this revision has a 
1961 time base. Much of the information for reviewing structure and composi- 
tion of the national accounts and for evaluating the IPI will be available in a 
reference paper which was to have been published in 1969. The objective of this 
discussion is to review and analyse the major characteristics of the index as it 
relates to measurement of aggregate price change in the Canadian economy. All 
expenditure or Implicit Price Index data presented in this section refer to the 
revised accounts (published after 1969) unless otherwise indicated. 


1 For discussion of these revisions and their effects, see DBS National Income and Accounts, 
1926-1968 (August 1969) and Dorothy Walters, Canadian Growth Revisited, 1950-1967; Staff Study 
No. 28, Economic Council of Canada, (1970), pp. 53-57. 
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It is characteristic of index number construction that to achieve exact parti- 
tioning of an expenditure aggregate into its price and quantity components 
requires that one of the components be estimated directly and the other com- 
ponent be derived from the expenditure aggregate and estimated component. 
That is, the price component may be estimated directly and the quantity com- 
ponent derived by ‘“‘deflating” the value aggregate with the price component or, 
alternatively, the price component is derived by quantity deflation.2 Estimates 
of “real’’ output from the national accounts are obtained by the first method. 
Base-weighted price indexes are employed to deflate current expenditure to a 
“constant” value series or measure of the value of current output at base-year 
prices. Changes over time in the constant series so derived provide an index of 
real output. Implicit price indexes are derived as the ratio of current dollar to 
constant dollar expenditures obtained from these operations. This process is 
frequently misunderstood and it may be useful to review it in more detail. 

The first step is to disaggregate Gross National Expenditure at current market 
prices into a set of current expenditure categories. Expenditure categories are 
further disaggregated into item or groups-of-items categories.3 Algebraically, 
if there are K expenditure categories Y,, current expenditure on the kth 
category is: 

Ytk = 2 pti dti i= eee 
1 : 


and Gross National Expenditure is: 


GNE: = 2 Yt k= lyse. 
k 


Subsequent discussion will indicate how the value of the IPI is affected if errors 
are made in determining values of current expenditure. 

Each component is then deflated by a base-weighted price index chosen to 
represent price variation in that category in order to produce a measure of cate- 
gory expenditure at constant prices. The base-weighted price index for the ith 
component can be represented as: 


X Ptj Goj 
J 


I = 1 oe 
X Poj qoj J<N 
J 


and the constant dollar value of the kt® category is: 


Pti Cti 
Vix = 2 —— 
1 lt 


The deflators which are employed are generally price indexes which are compiled 
by other divisions within Statistics Canada although a few are computed for or 
adapted to the deflation process. 


2 Karl A. Fox, Intermediate Economic Statistics. John Wiley and Sons, Inc.: New York, London, 
Sydney, (1968), p. 140. 


3 For example, over 130 separate components are defined for Personal Expenditure on Goods 
and Services. 
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Table IX illustrates that the Consumer Price Index or components of it are 
by far the most important deflators. Since virtually all price indexes are derived 
from samples of prices, it is assumed in deflation that all prices included in the 
value aggregates move in the same direction and magnitude as the index used 
in deflation. Similarly when deflators constructed from input price indexes are 
employed, it is assumed that the final product price movements are represented 
by movements in the cost indexes. Obviously another of the potential sources 
of error in the Implicit Price Index is error which exists in price indexes used in 
deflation. 

The next step in deriving the overall Implicit Price Index is to determine the 
sum of all deflated expenditure categories as an estimate of the GNE at constant 
prices, i.e., the aggregate value of current expenditure at base period prices. 
Algebraically this corresponds to: 


Vi =z Vex 
k 


Finally, the ratio of the value of GNE at current prices to its value at constant 
prices provides the Implicit Price Index of Gross National Expenditure, i.e., 


XD pti qti 
GNE: ki 
(WO) 5 ey Sy he oe ase 
Vt y Vtx 
k 


Similarly, implicit price indexes for individual expenditure categories can be 
calculated as the ratio of current to constant value series for the category, i.e., 

2X pti Ati 

IPI = alike 

Vix 
The indexes obtained in this way are current weighted, Paasche-type indexes 
of price change where the weighting patterns are determined by the relative 
importance of item groups or expenditure categories in final expenditure. 

The IPI is a measure of price change for all final expenditures on goods and 
services produced in the domestic economy in the accounting period. Final 
demand is defined to include expenditures for goods and services by or on 
behalf of the personal sector, government current expenditure on goods and 
services including capital defence expenditures, government and business gross 
fixed capital formation, exports and value of inventory change.4 Value of im- 
ports is subtracted from total expenditure in order to determine expenditure on 
domestically produced goods and services; changes in import tariffs and domes- 
tic value added-to-imports are reflected in the GNE and the IPI indirectly in 
the components where final expenditure occurs. Scope of the Implicit Price 
Index of Gross National Expenditure is therefore very broad, in fact this 
characteristic of the index lends a good deal of support to arguments in favor 
of its use as an indicator of price inflation. There are, however, several sub- 

stantial drawbacks in using it for this purpose. 


4 These categories are defined in reasonable detail in DBS, National Income and Expenditure 
Accounts, op. cit., pp. 5-13. 
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Inventory valuation changes create conceptual and accounting problems in 
measuring the GNE. Moreover while additions to inventory represent domestic 
production and a changed form of resources used up, they do not represent 
commodity disappearance into final demand. Therefore, when using the IPI 
as a measure of aggregate price change in final demand, it should be calculated 
net of inventory valuation change. This proposal corresponds to a recommenda- 
tion by the Council of Economic Advisers that GNP less inventories (in current 
dollars) is a more accurate measure of final money demand than simply GNP%. 
Clearly from the previous derivation of the IPI, this modification of the index 
represents merely a simple arithmetic operation on the current and constant 
value aggregates of the GNE. 

As an index using current weights, the IPI measures value of expenditure in a 
given year as a proportion of that level of expenditure in base year prices (1961 
in the revised National Accounts). Year-to-year comparisons of index values 
which do not contain the base year will register any variation in total product 
and product mix as well as price variation. This characteristic is illustrated by 
defining adjacent, (non-base price) period IPIs: 


x pt_-1 Gt-1 x pt dt 
IPIk._1 = —————_, IPI = 


x Po qt-1 X Po dt 
This characteristic represents a limitation on use of the index for measuring 
price change over time when weighting patterns are changing. An effort is made 
later to examine the effects of changing expenditure patterns on interperiod 
index variation. 

It has been argued that a base-weighted index is expected to produce positive 
bias in measuring price change. Similarly a current-weighted index is expected 
to produce some downward bias. Goods and services whose prices rise least 
rapidly (or decline most) over time, should acquire relatively larger current 
weights, and those whose prices rise most rapidly (or decline least) would be 
expected to have relatively smaller current weights. As a result price decreases 
tend to be overemphasized and price increases are underemphasized in a cur- 
rently weighted series; both effects produce a measure of price change which is 
less than that associated with a base-weighted index.® 

As the ratio of current and constant estimates of Gross National Expenditure, 
the index is subject to errors in national accounting procedures and errors in 
price deflators. The next section discusses some of the problems in deflation and 
it is beyond the scope of this study to investigate or evaluate procedures followed 
in deriving estimates of the Gross National Expenditure at current prices. But 
the major impact of errors in determining the GNE will be in the relative weights 
acquired by each category of expenditure. An error which results in overstate- 
ment or understatement of an expenditure category will overstate or understate 


5 U.S. Congress, The Federal Budget, Inflation, and Full Employment. Report of the Subcom- 
mittee on Fiscal Policy of the Joint Economic Committee, Nov. 1969, p. 2. 

6 These arguments are, of course, premised on the usual economic demand arguments of nega- 
tive price-quantity relationships. If, on the other hand, goods and services are increasing (or de- 
creasing) in both price and volume, the reverse will be true. Obviously, therefore, a production index 
using base or current weights should produce opposite results, that is to say, greater production 
change would be measured by an index with current weights than one with base weights. 
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the significance of price movements in that category and thereby affect accuracy 
of the overall index. Derivation of the index requires that errors in estimating 
current expenditure aggregates will be reflected in it irrespective of the quality 
of deflators. In view of the varied uses made of the national accounts and the 
relevance of the Implicit Price Index to monitoring aggregate price change, a 
comprehensive and independent review of national accounting procedures and 
practices would be desirable. 

Finally, use of this index is related to revisions which are made on it. Revisions 
fall into two general categories—those that are made within a year of the 
preliminary quarter estimates resulting from revised estimates of the GNE, and 
those that result from substantive methodological or procedural changes in the 
national accounts, deflators, or other calculations. The 1969 revision is an 
example of the latter where both accounting definitions and procedures and some 
deflators were changed. In addition during 1970 the method of obtaining the 
seasonally adjusted IPI was modified but it is now being returned to the earlier 
method. Because the first-published, preliminary estimates may quickly be re- 
vised, changing both the level and direction of change of the index, undue 
significance should not be attached to movements in the first version. These 
revisions are less likely to be important when the index is used for longer-run 
analytical purposes where less emphasis is placed on the most recent change or 
on quarter-to-quarter movements. 

As an indication of the extent to which revisions in the IPI can affect inter- 
pretation of quarter-to-quarter movements, preliminary and revised index 
values and quarter-to-quarter changes are summarized in Figure 11 for the 
period 1967 to 1970. Data were taken from the First and Fourth Quarter 
National Income and Expenditure Accounts (13-001). Revisions are mainly in 
the estimates of the GNE. Differences in index levels in the top diagram do not 
appear to be important but when interpreted as quarter-to-quarter change they 
become significant. The discrepancies are largest in the most recent quarters 
since the most recent data would generally have the largest revisions. Of the 12 
quarterly changes common to both series, four are within 0.2 index points of 
one another, five differ by at least 0.4 index points, and three differ by more than 
1.0 index points. Most significantly for very short-run analysis, four directions- 
of-change are different. On the assumption that the revised series is a more 
accurate measure of price change, it is obvious that preliminary estimates of the 
IPI must be interpreted with great care and suitability of this index to monitor- 
ing price variation on a current basis is materially reduced. 

An alternative aggregate economy index which avoids some of the above 
problems is computed by Statistics Canada but is so far unpublished as a series. 
The index is the base-weighted (Laspeyres-type) index of prices in national 
expenditure obtained from aggregating all price movements by relative import- 
ance in national expenditure in the base year. The present index of this form uses 
1966 weights on a 1961 time base. Quarter-to-quarter changes in the index were 
published in National Income and Expenditure Accounts, First Quarter 1969 
(DBS 13-001). This type of index, in contrast to the Paasche Implicit Index, 
can be directly compared with other available measures of price change in the 
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Figure 11 
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® The Preliminary IPI was published in DBS 13-001, National Income and Expenditure Ac- 
counts, First Quarter 1970 and the Revised IPI in DBS 13-001, Fourth Quarter 1970. 
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economy because it avoids the problem of measuring variations in weighting 
patterns. Also, this form of the index likely would not require frequent revision. 
Unpublished data on the base-weighted index of gross national expenditure will 
be compared with the current weighted IPI as an imperfect, but only feasible, 
measure of the order of magnitude of downward bias in the published IPI.7 


DEFLATING GROSS NATIONAL EXPENDITURE 


This section presents in summary form the major indexes employed in de- 
flating GNE. The purpose in presenting this information is to indicate the rela- 
tive importance of the deflators in deriving overall and component implicit 
price indexes, and to provide a basis for quantifying sources of bias in the 
Implicit Price Index. Bias in the IPI resulting from deflation is a function of 
two variables—the degree of bias in deflators and the relative importance of 
biased deflators in the entire deflation process. We begin by indicating the rela- 
tive importance of the major expenditure categories and some of their compo- 
nents in the following table. 


TABLE VIII 
Distribution of GNE (in Current Dollars) 1961 and 1969 


Expenditure Category 1961 1969 
IRA ey eine os er Percentage oc tees ee eee, 
Personal Exp. on Goods and Services 64.3 59.3 
MQUTADICS erat eee centre pe) TRS TS 
Semi-Dura blessaiais.r e248 7.4 6.4 
INONAOUTADICS (50. ee 2 22.9 
SEEVICES cert easecet fn eoateereenrus 23.9 LL 
SOverminent CulLeht tXP.1ecs.cee wae 16.3 AP ee 
Gross Fixed Capital Formulation... 2053 Pay Mead 
GovermiMmentiy eta aaced 4.3 3.8 
Residential. asss.%- one. 0eee — _ 
Non-Residential.................. ets: 3.4 
Machinery and Equip... 0.5 0.4 
BUSINESS seess =. teens esc eked 17.0 i 
Residential i. 7. eee tees 4.5 4.9 
INON-Residentialie-s.. 014.0... OFS 6.0 
Machinery and Equip......... 6.0 7.0 
Inventory Adjustment 2. 0.3 iS 
EE DOLLS eet ke, cranes east oe 19.6 D365 
PEIDOLUS Peto oe Ae ae eee —21.7 —24.6 
[EVAR] RS Een | eee SORE aR ee REET ot Er 1.3 
100.0 100.0 
Value of GNE (million $).................. 39,080 78 ,537 


Source: Calculated from Table B, National Income and Expenditure Accounts, 1926-1968, and 
data supplied by National Accounts and Expenditure Division, Statistics Canada. 


7A detailed discussion of theory and methodology of a base-weighted price index of Gross 
National Expenditure is available in B. J. Emery and T. K. Rymes, “‘Price indexes in a Social Ac- 
counting Framework.’’ CPSA Conference on Statistics 1962 and 1963, pp. 153-188. This is the only 
known published reference to this index. 
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The actual weight of any price index in deflation in the base year (1961) for 
the revised national accounts depends on the explicit weight of the index in item 
deflation and the relative weight derived from relative importance of the item 
in total expenditure. Base-year weights for each price index in deflation can be 
determined as the cross product of its explicit and relative weights.’ For example, 
if in 1961 an item had a weight of five per cent in a category that accounted for 
one per cent of total expenditure, the effective weight of the item index would be 
0.05 per cent. In non-base years it is more difficult to separate out individual 
deflators and assign relative importances. The relative importance of the major 
classes of deflators for the base year, 1961, is summarized in Table IX. The 
information is for classes of indexes only and does not mean that the index itself 
has as large a weight as indicated. 

These data indicate that indexes of consumer prices as measured by the over- 
all Consumer Price Index or its components are by far the most important 
deflators. In terms of base year (1961) weights, indexes of consumer prices were 
used in deflating 55 per cent of GNE, most of which derived from the deflation 
of personal expenditure on goods and services. The next most important defla- 
tors are the earnings indexes (20.9 per cent) with roughly half the weight coming 
from indexes of government employee compensation in Government Current 
Expenditure. Industry Selling Prices Indexes and the Wholesale Price Index 
account for 16.5 per cent of deflation in terms of base year weights with ISPI 
dominating in the gross fixed capital formation category. The remaining three 
classifications are relatively unimportant; implicit price indexes account for 
9.1 per cent, agricultural price indexes account for 3.3 per cent, and other price 
indexes including export and import indexes account for —4.9 per cent, implying 
that import prices were relatively more important in 1961. 

In comparison, the U.S. Implicit Price Index was composed of the following 
distribution of indexes in terms of 1958 weights: CPI, 45.6 per cent; other prices, 
13.5 per cent; earning indexes, including those for government employee 
compensation, 12.5 per cent; wholesale prices, 12.3 per cent; implicit prices, 
9.3 per cent; and agricultural prices, 6.8 per cent.9 The differences in the relative 
importance of deflators in the IPI between Canada and the U’S. are not likely 
attributable to the difference in time bases but represent differences in structure 
of the economies and in price indexing. Even if the basic price indexes moved 
identically, the different weights would result in different measured price varia- 
tion. This is one example of the difficulties encountered in attempting to make 
direct comparisons of international price movements from available price 
statistics. 


8 U.S. Congress, Inflation and the Price Indexes. Material submitted to the Subcommittee on 
Economic Statistics of the Joint Economic Committee, Congress of the United States. July 1966, 
p. 93. 

9 Ibid, p. 93. 
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AN EVALUATION OF THE IMPLICIT PRICE INDEX 


The IPI is calculated from masses of market and estimated data, and deflated 
by a large number of available or specially constructed indexes. One consequence 
of this combination of factors is that the index is compiled quarterly only and 
published (in preliminary form) with a time lag of almost two months. For many 
policy purposes, an important economic indicator which is available as in- 
frequently as quarterly, and with an average lag of one quarter, may be con- 
sidered inadequate.!0 Undoubtedly a major reason for the Consumer Price 
Index gaining its widespread application in monitoring economic conditions is 
that it is available much more readily and is not subject to revision. But in spite 
of this appeal, the CPI refers only to commercial transactions in goods and serv- 
ices used by households and, as related earlier, it is claimed by its compilers 
to be representative of price movements for only target-group households. The 
CPI does not monitor price variation which affects government expenditures or 
expenditures on capital formation. These exclusions might be expected to be 
significant because together they accounted for close to 40 per cent of the GNE 
in 1969. In addition the CPI reflects only the results on consumer prices of 
import price variation, it provides no direct information on prices of exported 
domestic production and it is not officially adjusted for the effect of seasonal 
factors. The broad scope of the seasonally adjusted!! IPI overcomes these 
deficiencies of the CPI but it remains to be determined if there are important 
sources of bias in the IPI. 

First, in order to illustrate the importance of the theoretical downward bias 
associated with the Paasche-type index, we compare it and the unpublished 
Laspeyres-type index. This is not a fully satisfactory comparison since it implies 
that the “true” price change lies somewhere between the bounds. This will not 
be true if the relative importance of components with most rapidly rising prices 
are increasing. However, it is the only means at our disposal to illustrate the 
index-form effect and, as well, provides the only feasible method of indicating 
the validity of comparisons between the published IPI and other published price 
indexes such as the Consumer Price Index which are base weighted. 

Quarterly movements of the two indexes (excluding inventory change) for 
the period beginning with the first quarter 1960 are illustrated in Figure 12. 
10 Emery and Rymes, op. cit., p. 154, stated that a base-weighted price index could be constructed 
monthly and produced about as currently as the Consumer Price Index. The present status of the 
base-weighted index is quarterly and unpublished. In view of the difficulties associated with the IPI, 
some of which could be overcome by a base-weighted index, refinement and publication of the latter 


should be encouraged and resources should be made available to Statistics Canada to produce it 
on a monthly basis. 


11 The indirect method of computing the index is also reflected in the “‘seasonally adjusted” IPI. 
The adjusted IPI is obtained, not by seasonally adjusting the derived IPI, but by computing the ratio 
of seasonally adjusted current and constant dollar expenditure aggregates. This procedure is incon- 
sistent with usual methodology of seasonally adjusting price indexes but it is unclear what effect this 
would have on measured price variation. Unless it can be shown that the indirect method of sea- 
sonally adjusting IPI provides the same, or a better, index than IPI directly adjusted, it would seem 


desirable to maintain consistency in the adjustment procedure and use direct seasonal adjustment 
on the IPI. 
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Data refer to the unrevised national accounts for both indexes. Over the entire 
period the Laspeyres formulation shows a greater rate of price change, and most 
of the difference occurs during the period in which price inflation was considered 
most serious, i.e., 1965 to 1969. If the first quarter of 1965 is taken as a reference 
point, the Laspeyres index increases at an average annual rate of 4.7 per cent 
while the Paasche-type increases at a rate of 4.3 per cent.!2 

These results are consistent with the expected relationship between base and 
current weighted indexes. If it is assumed that for the prices, weights and defini- 
tions used, the “‘true’”’ rate of price change is bounded by the two index formula- 
tions, the data suggest that the published IPI has a small downward formula 
bias (Jess than 0.4 per cent annually) for the period 1960 to 1969. Moreover, it 
appears that the changing expenditure patterns associated with current-weighted 
form does not materially affect measured price change or use of the index. 
However, much more detailed analysis needs to be conducted to support this 
conclusion fully. For example, since 1961 government current expenditure has 
increased as a proportion of the GNE at the same time that it revealed the highest 
rate of price increase. A positive correlation between price and weight implies 
the reverse Laspeyres-Paasche relationship. Clearly, a component-by-component 
analysis of this relationship would be useful but the data required for such an 
analysis were not available to this study. 

The second major area to be reviewed is the possible sources of error in the 
IPI resulting from errors in deflators. Clearly, the method of deriving IPI ensures 
that errors in deflators will be reflected in corresponding errors in the deflated 
series. A price deflator characterized by upward bias (as a result of its Laspeyres 
index formula, inadequate treatment of quality, failure to reflect resource 
productivity increases, or whatever the source) will produce a measure of real 
output which has downward bias, and a measure of price change with upward 
bias. Conversely, deflators which have downward bias will overstate real output 
change and understate price change. Available evidence indicates that the net 
effect of deflation is to impart some upward bias in the Implicit Price Index. 

The following discussion is not a complete treatment of the problem. Discus- 
sion of the Consumer Price Index adequately illustrated that determination of 
the magnitude of bias, and indeed in some cases the direction of bias, is an 
extremely complex task. Moreover only three of the six major expenditure 
components of GNE are analysed, and even these are not fully analysed. Even 
though the three components account for about 95 per cent of the GNE, it 
would be desirable to carefully review each of the remaining three components. 
Therefore, what is accomplished is only partial analysis but it serves to indicate 
the order of magnitude of deflation bias, to indicate probable trouble spots in 
the IPI, and, importantly, the major sources of deflation bias in the index. 

By similar analysis, the Economic Council of Canada identified and quantified 
deflation bias in three areas—construction, government current expenditure, 
and personal expenditure on goods and services.13 The Economic Council 


12 Movement and level of the two forms of indexes over the period 1954 to 1960 were almost 
identical. 


13 Economic Council of Canada, Third Annual Review, “Prices, Productivity and Employment.” 
November, 1966, pp. 84-87. 
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concluded that for the categories it analysed, the IPI overstated price change by 
0.5 per cent per year but they did not include in this figure any bias due to the 
single most important deflator, the Consumer Price Index. In view of the earlier 
discussion this appears to be an important omission. Indeed, depending on what 
is assumed for the CPI, it could easily be the major source of deflation bias. In 
addition, since the Council made its study, the national accounts have been 
revised and some deflators have been modified. Therefore, we re-analyse the 
personal, government current, and capital formation sectors for possible sources 
of bias. 


Personal Expenditure on Goods and Services 


The personal sector of the GNE is by far the largest sector but its relative 
importance has declined in the last decade. It represented 64.3 per cent and 
59.3 per cent of the GNE in 1961 and 1969 respectively, (Table VIII). The Con- 
sumer Price Index, or components of it, are used to deflate a large proportion of 
current personal expenditures. According to Table IX, CPI deflators in 1961 
had a relative importance of 79.4 per cent in terms of base-year weights in the 
entire personal sector, 92.5 per cent in goods, and 57.4 per cent in services. 
Combining the relative importance of the CPI deflators in the personal sector 
with the relative importance of the sector in GNE, the CPI deflators represented 
55.1 per cent by weight in deflation of the GNE in 1961. Data are not available 
for more recent years but assuming the relative importance within the personal 
sector has remained constant, the relative importance of the CPI in deflating 
GNE will have declined about eight per cent (four points) because of the relative 
decrease of the personal sector. Table X summarizes the distribution of personal 
expenditure by group and by a supplementary classification. 

The primary object of deflation is to obtain a measure of “real’’ output 
measured in physical terms and not intangible or utility characteristics. This 
places one constraint on the kind of consumer price index employed. In addition, 
an index is required which accurately reflects changes in prices paid by consumers 
rather than an index of prices charged in a fixed pattern of retail outlets. As a 
result, the traditional arguments on treatment of quality in indexing and the 
distinction between a retail-price index and index of consumer-prices-paid are 
crucial to suitability of the CPI to deflation. It has been argued that some 
positive bias exists from both sources. Another possible source of error (sam- 
pling error) relates to the target group restriction on the CPI. Obviously since 
the personal sector covers all categories of households, a CPI is required which 
is representative of the entire population and it should be unrestricted by income, 
family size or urbanization characteristics. No adjustment is made to the CPI to 
compensate for its limited applicability. It is impossible to predict the overall 
consequences of using the target group CPI; in some individual categories, the 
deflator will probably be biased upward and in others it will be biased downward. 
This point, however, reiterates the need for removing the target group restriction 
from the CPI and for establishing a prices-paid index of consumer prices. 

The services component of the IPI (37.4 per cent of personal expenditure 
in 1969) includes an undetermined but significant proportion of medical, legal, 
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repair and personal services which present difficult indexing problems. Due to 
difficulties in productivity and quality adjustments there is likely to be some 
upward bias in the available or derived deflation series. Also, the services com- 
ponent of personal expenditure includes expenditures by noncommercial 
organizations to which the Economic Council attributed a positive bias. How- 
ever, while there are these sources of positive bias, they are not all of that 
direction. Expenditures on owned and rented living accommodations (13.8 per 
cent of personal expenditure in 1968) are deflated by a slightly modified version 
of the CPI rent index. Any downward bias in this index will understate price 
change in these expenditure categories. 


TABLE X 


Distribution of Current Dollar Personal Expenditure on Goods and Services 
in GNE 1961 and 1968 


Expenditure Group 1961 1968 
Src erba tote percentage 22a4..eeee 

Foods Beveraces ands LOUACCO@ ee an ree eee 26.0 2229 

Clothings Footwear, and ACcessOnles#e tno ee ee sh il (ies) 

Gross*Rent shel and. POWere ane eee, eee 18.1] 17.9 
Furniture, Furnishings and Household Equipment and 

Operation sen. Seen tesa subarea cot men ee eee Wes Tad 

Medical-@are and Healthservices s.r tine nr re 4.1 4.2 

Transportation/and:Gommunication 2 cennr ce wer rere 1322 13.8 
Recreation, Entertainment, Education and Cultural 

SCEVICES chit ree) CR me hee ate cent chem entrees em o60 Cas 

Miscellaneous Goods and Service.................cccccccccseceseeeees 16.2 19.3 

100.1 99.9 

Value of Personal Expenditure (million $).........000cc.... $25 ,120 $42 , 360 
Supplementary Classification 
bee Nant Bae percentage =... 

Durables fe: weeet tet re Cie wera ie ee 5 eee 1233 13.0 

Seini-UTraDleSie pueneeey eo enn inne ne eet ee 1125 10.8 

INOn-GUra DIGS 5.4, 5 crete oe ia re ee ee eee 39.0 38.8 

SOrvViCOS 3 ein. sliceecr tae ee 3782 37.4 

100.0 100.0 


Source: Calculated from Table 53, forthcoming reference paper on National Accounts. 


If it is assumed that the Consumer Price Index components used in deflation 
contribute a net upward bias approaching one per cent annually and that 
other services, including those indicated by the Economic Council, are also 
overstated by the same amount, the measure of price change in the personal 
sector would also be overstated by about one per cent annually. At present 
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levels of personal expenditure in the GNE this would represent a bias of 0.5 to 
0.6 per cent in the Implicit Price Index. Probably more realistically, if it is 
assumed that the combined net bias contributed by the CPI is 0.5 per cent, this 
would still represent bias of 0.6 per cent in the personal sector and 0.3 to 0.35 
per cent in the IPI. Clearly, deflation bias in the Implicit Price Index is sensitive 
to, and heavily influenced by, any bias in the Consumer Price Index. 


Government Current Expenditure on Goods and Services 


The relative importance of Government Current Expenditure has increased 
slightly in the last decade—from 16.3 per cent of the GNE in 1961 to 17.5 per 
cent in 1969. Table XI summarizes the relative importance of the major com- 
ponents of government expenditure. Wages and salaries of federal, provincial 
and local governments, military pay and allowances, and salaries paid under 
government-sponsored health programs account for close to 70 per cent of 
Government Current Expenditure. Also, this component of the IPI has grown 
more rapidly than any other component and has increased at a rate twice that 
of the Overall Index.!4 


TABLE XI 


Distribution of Major Components of Current Dollar Government Current Expenditure 
on Goods and Services in GNE, 1961 and 1968 


Expenditure Group 1961 1968 


CUCL ayy AWes AUC alates meters. se rate pect ete eee 14.1 2S 
Provincial and Local Wages: and Salaries... ...0..c.c00d cee 29.9 38.2 
Militaty baveande A llowanoese core mendes cert ine dl hes east 9.6 vies | 
Hospital Wages, Salaries and Supplementary Labor 


NCOMEE Beatie oh eh es ol eee ca Hale 10.5 
Other Goods. and Services Vig. eet eee ce eee 38.8 ah is) 
100.0 100.0 

Value of Government Current Expenditure (million $).... 6,380 12,078 


Source: Table 49, forthcoming reference paper on National Accounts. 
@ Includes capital outlays for defence expenditure and current hospital expenditures. 


Partitioning value aggregates of government expenditure into output and 
price components is particularly difficult because of the generally non-market 
characteristics of goods and services purchased or produced for governments. 
Deflation of expenditures on non-salary items is done primarily with available 
price indexes, frequently unsuited to the job because they are not fully com- 
parable to the goods and services in expenditure. Much of the defence expendi- 

14 The Implicit Price Index for Current Government Expenditure stood at 163.6 for 1970 while 


the overall IPI was 133.6. DBS, National Income and Expenditure Accounts (13-001), First Quarter 
1971. 
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ture item is deflated by series calculated from indexes of materials and wage 
rates. Specially constructed indexes are used for the remaining 70 per cent of 
the category (61.2 per cent in 1961) representing wages and salaries. This ac- 
counts for the 63.6 per cent relative importance of earnings indexes in the govern- 
ment sector in Table IX. 

In the absence of acceptable measures of employment output in the govern- 
ment sector, numbers of employees are used as the measure of output. Constant 
dollar estimates are approximated by the product of number of government 
employees on payroll and average base-year earnings per employee. No adjust- 
ment is made in calculating constant dollar series for changes in employee 
productivity or for changes in grade structures and classifications over time 
(indirectly also a failure to adjust for productivity). Therefore in deriving an 
Implicit Price Index for, or including, government wages and salaries from such 
a constant dollar series, it is the increase in average employee compensation 
for the index period that is actually measured. If productivity increases realized 
in other sectors of the economy have also been realized in the government sector, 
indexing output from number of employees will result in an underestimate of 
output, and average compensation will overstate real cost of a standardized 
unit of output. It is useful to attempt to establish the magnitude of error resulting 
from this deficiency in deflation. 

The Economic Council attributed a one per cent annual upward bias in the 
government sector and a 0.2 per cent bias in the Overall Index due to failure 
to reflect productivity change. A recent study in the U.S. concluded the error 
was serious enough that “. .. changes in the IPI must be interpreted with great 
care. The IPI excluding government employee compensation probably is a 
better measure of the general magnitude of price change than is the IPI for the 
entire economy.’’!> In the absence of direct measures of productivity change, 
the degree of bias can be approximated by imputing productivity from similar 
employment in other sectors of the economy. Three alternative employment 
classifications from available productivity data!® are considered: 

(a) Commercial non-agricultural, non-manufacturing—includes forestry, 
fishing and trapping, mines and oil wells, construction, electric power 
and distribution. 

(b) Commercial non-agricultural—includes all trades in (a), and manufactur- 
ing. (This category was used in Economic Council estimates). 

(c) Commercial non-agricultural services—includes transportation and 
communication, other utilities, trade, finance, insurance and real estate, 
offices of physicians, dentists, etc. 


The following table summarizes changes in estimated annual productivity 
(per employed person) for each classification. 


15 U.S. Congress, Inflation and the Price Indexes, op. cit. p. 52. 

16 Dominion Bureau of Statistics, Aggregate Productivity Trends, 1946-1968, (14-201, 1968). 
Accuracy of the productivity data should also be examined when it is used in this manner. This was 
not done and it is assumed that each is a reasonable approximation of productivity improvement in 
each category of employment. 
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TABLE XII 


Estimated Productivity Increase, Selected Categories of Employees 
(Average Annual Change in Output per Employed Person) 


Commercial Commercial 
Non-agricultural Commercial Service 
Non-manufacturing Non-agricultural Producing 
abi mcapradee beaks oa} ges bye percentagehwanee. CUE S ee cre er 
TUG IE OU MMe ce etree ect teaninss hed d 223 0.9 
BSI) DOs tte ec, ee halon vat recuan ae cee cntest 2.0 2.0 esi 


Source: DBS, Aggregate Productivity Trends, 1946-1968 (14-201, 1968.) 


The commercial non-agricultural service producing category appears to be 
closest to government in type of employment and services produced while the 
category used by the Economic Council is unrelated to much of government 
activity. If the 1961-68 average figure for the service producing group is used, 
it would reduce the annual rate of productivity bias to roughly half that suggested 
by the Council, even at the increased weight of wages and salaries in Government 
Current Expenditure, reducing it to roughly 0.6 per cent in the government sector 
and 0.1 per cent in IPI. If the increase in productivity attributed to the com- 
mercial service producing category from 1965 to 1968 was also realized for 
government employees, it is clear that the bias increased, and due to the increas- 
ing importance of employee compensation in the sector, overall bias has also 
increased. However, the effect of this small productivity increase does not signifi- 
cantly affect the stated magnitudes. 

Without additional information on bias in other deflators it is, of course, 
impossible to state with any precision the total bias in the component. But 
assuming it is no larger than that due to productivity change, the entire govern- 
ment current component would be biased upward in the order of one per cent 
due to deflation, implying less than 0.2 per cent in the entire index. Certainly 
bias of this magnitude is not insignificant and needs to be recognized in using 
the index. However, it does not appear important enough to adopt the Joint 
Economic Committee recommendation of deleting the component from the 
IPI in order to obtain a reasonable measure of aggregate change. Indeed, to 
exclude it is to neglect a major source of price increase and to produce an index 
of aggregate price change which would be almost certainly biased downward.!7 
If the values imputed to deflation bias here are accurate, the present level of 
the index on Government Current Expenditure would still be roughly 150 in 
1970, and the Overall Index would be reduced by only two points. While 
7 The Joint Economic Committee recommendation for deleting a supposedly strongly biased 


component is another example of attempting to remove measurement error by deletion rather than 
substitution, removing true (and significant) price variations at the same time. 
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deflation of the government sector introduces limitations on accuracy of meas- 
urement of price change, it does not appear to be an overriding limitation.!8 


Gross Fixed Capital Formation 


The relative importance of categories of Gross Fixed Capital Formation are 
summarized in Table XII; this sector accounted for slightly more than one-fifth 
of the GNE in each year. Providing deflators for components of this sector, 
particularly construction components, is complicated by the heterogeniety of 
units purchased over time and the non-price nature of many construction pro- 
jects. Earlier, we indicated that even relatively homogeneous, high volume, 
single and multiple residential dwellings create serious problems to indexing. 
As a result deflators are generally obtained from input-cost indexes, usually 
consisting of material and labor costs. Until recently, deflators were not adjusted 
for increases in resource productivity and they have been criticized as overstating 
price change.!9 Another potential source of variable bias is failure to account for 
variations in profit rates in response to overall supply and demand conditions 
in construction. 


TABLE XIII 
Distribution of Current Dollar Gross Fixed Capital Formation in GNE, 1961 and 1968 


Expenditure Group 1961 1968 
SE eT: percentage. 22... 

Residential Construction’. ).22.- eee 21.6 Tost 
BUSINGSS et ee ee eee ZAR 19.0 
GIOVErNIMEN tes Bere ree ee eee 0.1 Ost 

Non-Residential Construction.......................0000+- 48.2 44.8 
BUSINESS pete nee rr ee a Gere ee aR ie 30.4 Da bed?) 
Governments 45.4200 eee ee ee 17.8 16.9 

Machinery andsEquipments 2.5. sete ee 30.2 36.1 
BUSINES Sere ere ete cet ea eaten ert ete een atte 28 .0 Bie Rey 
Govemnment@ 2 sae eee eee ado) 264 

100.0 100.0 


Value of Gross Fixed Capital Formation 
Ci lliGti:S) teteece: yaad weet ee ere eee oe oo A 13,165 


Efforts have been made in the revised national accounts to account for both 
factors in residential and nonresidential construction expenditure. Productivity 


18 The unpublished Laspeyres price index of expenditure for Government Current Expenditure 
took values lower than those for the current weighted index over much of the period 1954 to 1967. 
This result only indicated that prices and quantities were increasing over the period. The Laspeyres 
index therefore provides a more acceptable measure of price change although the differences were 
not large. This observation further indicates the need for refinement and publication of the base- 
weighted index. 

19 c.f. Economic Council, Third Annual Review, op. cit., p. 85; also U.S. Congress, Inflation 
and the Price Indexes, op. cit., pp. 47-49. 
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adjustments (for increases in average output per construction worker) were 
made for the period since 1950 and profit margin adjustments were made for 
the period since 1957.20 The effects of these adjustments on measured price 
change for construction are illustrated in Figures 13 and 14. Walters reported 
that the adjustments raised the 1950-67 annual growth rate of construction by 
one per cent and the GNE growth by 0.2 per cent.?! 

Again it is impossible to evaluate specifically procedures followed in adjusting 
for labor productivity improvement and profits in the revised construction 
indexes without additional information. A constant adjustment based upon 
average labor productivity over several years will overstate or understate 
realized productivity change in a given quarter or year if productivity increase 
does not occur uniformly. However, this is not likely to affect seriously the 
quality of the deflators. Possibly more important is the failure to adjust fully 
for increased productivity in non-labor inputs. In spite of these observations, 
the adjusted construction indexes, which affect over two-thirds of the capital 
formation component, are considered to be improvements over previous de- 
flators and they remove the source of bias in this sector identified by the Eco- 
nomic Council. Deflation bias therefore is primarily dependent upon the quality 
of other indexes composing the implicit price deflators, mainly indexes of 
construction wage rates and the Industry Selling Prices Indexes for materials. 
In addition, indexes on electric and communications utilities, and highway 
construction are employed.22 No attempt is made here to evaluate these indexes. 

The remaining three components of the Implicit Price Index—exports, 
imports and inventory change—have not been examined. Cumulatively they 
account for less than five per cent of the GNE although exports and imports 
individually represent large magnitudes of expenditure. Detailed examination 
of deflation in these two sectors would require an analysis of the import and 
export price indexes and of the Industry Selling Prices Indexes and Wholesale 
Price Index. It was not possible to conduct this analysis as part of this study. 

Inventory changes in non-farm commodities are deflated primarily by means 
of the Wholesale Price Index. There are several weaknesses in this index which 
affect its validity.23 Constant dollar estimates of farm jnventory change are 
obtained by applying base-year (1961) prices to changes in physical inventories. 
But, because inventory change does not represent final money demand for goods 
and services it seems appropriate to delete this component from the IPI if the 
index is used as a measure of over-all price change. This has been done in 
Figure 15 and a comparison is made with IPI including change in inventories. 
The general trend of the two series is almost identical but quarter-to-quarter 
variation in the index with inventory change is somewhat greater and a few 
instances occur where the direction-of-change is also different. 

20 DBS National Income and Expenditure Accounts, 1926-1968, op. cit., p. 13. An outline in 
methodology followed in these adjustments is published in P..S. K. Murty, ‘‘Revised Price Indexes 
of Construction Expenditures for GNE Deflation’’, Canadian Statistical Review, Nov. 1970. 

21 Dorothy Walters, op. cit., p. 60. 

22 Discussions of residential, nonresidential and engineering price indexes may be found in 
Canadian Statistical Review, January and July, 1970. 


23 The Economic Council identified these as its outdated weight base and duplication in mea- 
sured price change. See Economic Council, Third Annual Review, op. cit., p. 83. 
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SouRCE: Seasonally unadjusted data provided by Statistics Canada. 
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This discussion has provided very crude and partial estimates of the magni- 
tudes of deflation bias in the IPI. Depending on the assumed bias in its major 
deflator, the CPI, the personal sector would be biased upward at an average an- 
nual rate of about 0.5 or 0.6 per cent; this would represent a bias in the IPI of 
about 0.3 per cent depending on the relative importance of personal expenditure 
in the GNE. The government sector might contribute 0.2 per cent bias to IPI, 
but the contribution of capital formation, with the revised treatment of produc- 
tivity and profit rates, should be negligible. Therefore, our crude estimate of 
deflation bias would be in the order of 0.5 per cent annually. Without more 
detailed and specific information on bias in the CPI and other deflators it is 
impossible to be more specific than this. But importantly, deflation bias in the 
IPI will be highly sensitive to bias in the CPI. 

An aspect of the IPI which does not appear to have been considered in 
previous studies is errors which may be introduced through calculating current 
value of Gross National Expenditure; any deviation from actual values will 
also be reflected in errors in the IPI regardless of the quality of deflators. The 
1969 revision of the national accounts slightly modified the measure of secular 
price increase and revisions of the preliminary estimates of national expenditure 
alter current estimates of quarterly price variation. More detailed analysis is 
required to determine the exact sources and nature of error in the IPI from 
accounting procedures but from evidence presented in this section, it would 
appear that this source of error is the most serious drawback in using the IPI 
for monitoring current price variation. 

In summary, recent studies in the U.S. and Canada focus on the weaknesses 
of the Implicit Price Index of Gross National Expenditure that limit its use- 
fulness in measurement of inflation. The major weakness that has been discussed 
is the deflators used in calculating constant dollar estimates of the GNE. How- 
ever, our analysis indicates that one of the sources of bias (labor productivity 
in construction) has been reduced, productivity improvements in government 
employment is likely less of a problem than has been attributed to it, and one 
of the major sources of deflation bias is probably the other alternative measure 
of price change, the Consumer Price Index. It appears to have been overlooked 
that the index formula offsets at least some of the positive bias that the IPI 
acquires from other sources. Variation in the IPI resulting from revision of the 
national accounts also appears to have been overlooked, and this may be the 
most serious problem in using the IPI as a measure of price change, particularly 
for short-run or current analysis. On the other hand, it cannot be denied that the 
broad scope of the IPI, and its component breakdown, give it considerable appeal 
for measuring overall price change in the Canadian economy. Further analysis 
and refinement of the Implicit Price Index is needed, including publication of 
the base-weighted index and analysis of the impact of accounting procedures 
on the index. 
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chapter four 


COMPARISON OF CONSUMER PRICE INDEX AND 
IMPLICIT PRICE INDEX 


The Consumer Price Index is intended to measure price change of a basket of 
goods and services held equivalent in quantity and quality over time, purchased 
by middle-income, urban Canadian families. The basket consists of more than 
250 items or groups of items purchased by families in commercial or retail out- 
lets in urban centres. Aggregation of individual item price movements into a 
single index is accomplished by a set of expenditure weights obtained from 
periodic household expenditure surveys. The index is a Laspeyres-type (base- 
weighted) index applicable to a large proportion of goods and services purchased 
and consumed by families. However, it does not represent the totality of con- 
sumer expenditures; item coverage is determined primarily from those compo- 
nents of expenditure which are transacted commercially between households 
and retail vendors. 

There are a number of limitations on using the index of general price varia- 
tions. First, the sampling frame statistically restricts representativeness of the 
index to less than 25 per cent of Canadian population by number of households 
and to about 40 per cent of total income and consumption expenditure. Although 
the index is frequently used more broadly, its representativeness of non-target 
group households has not been verified. In addition, several important categories 
of consumer expenditure are not represented. For example, used durable goods 
are underweighted in the index and they are not priced, and land, credit (except 
mortgage interest), several forms of insurance, an increasing portion of health 
care, and expenditures from direct taxation are not covered by the index. These 
exclusions represent sizable expenditure components and raise some doubts 
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about representativeness of the CPI for price change in the entire consuming 
sector. Obviously its limited scope also precludes its use as a monitor of price 
change in other sectors of the economy which must also be considered in moni- 
toring and understanding the process of inflation unless there are compelling 
economic reasons for consumer prices on average moving identically with all 
other prices in the economy. In a generally market-oriented economy this is not 
expected to occur and evidence presented later in this section indicates that it 
does not. Accommodation of several of these criticisms may be difficult but in 
revising the CPI it would be worthwhile to extend coverage wherever possible, 
particularly in removing the present target group restrictions. 

Another limitation on the index is the concept of price which is employed, 
ie., retail prices including applicable indirect and sales taxes in a basically 
fixed pattern of outlets. Indexing procedures are designed to remove price 
variation resulting from variations in shopping patterns, merchandising prac- 
tices (such as discounting) and changes in volume sellers. The index is better 
described as an index of retail prices than an index of consumer-prices-paid 
although treatment of used durables, houses and mortgage interest is inconsistent 
with such a description. The index does reflect price movements in imported 
goods consumed by target households to the extent that these items appear in 
the budget and in retail outlets but a large component of Canadian produced 
goods, exports, are excluded by the concept of the Consumer Price Index. And 
it is not designed to reflect price movements in the other large and growing final 
demand sectors. 

As a result of its scope and coverage, the Consumer Price Index must be used 
with care, if at all, in describing aggregate price change in the Canadian economy. 
As a measure of price change in the consumer sector, it has several incon- 
sistencies and sources of error. There are both negative and positive sources of 
bias but the evidence suggests the net impact would be positive. Procedural 
and sampling error may reduce the usefulness of the CPI in detecting short-run 
price variation. The index is not subject to any revision and it is not officially 
seasonally adjusted. For some purposes, including measurement of inflation, 
seasonal variation should be removed. Finally, the CPI records all sources of 
actual price variation experienced by the items in the index as well as several 
sources of measurement error. If inflationary price increase is accepted as 
characteristic of a separate set of economic forces, the CPI is not directly 
applicable as an “index of inflation’. 

The Implicit Price Index of Gross National Expenditure provides the most 
comprehensive available index of price change for the Canadian economy. 
It is obtained as a byproduct of the calculation of “real’’ domestic output and 
is therefore an indirect approach to measuring price movements. The definition 
of Gross National Expenditure determines coverage of the Implicit Price Index. 
It measures price change on all domestic production of goods and services in 
the accounting period, including a small amount for expenditure of Canadians 
temporarily abroad and the domestic contribution (value-added, plus import 
tariffs) to products imported. Derived as the ratio of current dollar estimates 
of GNE to constant dollar value of GNE, the Implicit Price Index is a current 
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weighted, Paasche-type index of price change. Nonbase comparisons of the 
index cannot be considered to be pure-price change since they contain an 
element of quantity change which is dependent on the extent to which weighting 
patterns change in the interval. Calculated at market prices, ratios of current 
and constant expenditures conceptually provide a measure of change in prices 
paid for all goods and services produced domestically. Accuracy of the index 
depends on two important variables—quality of the estimates of Gross National 
Expenditure at current prices, and quality of the deflators used in computing 
constant dollar estimates of GNE. The index is officially seasonally adjusted 
but this is achieved by seasonally adjusting the individual components of the 
index rather than the index itself. Some question remains on the validity of this 
procedure. The index is revised quarterly as new estimates of GNE are obtained, 
and periodically by changing the definitions and methodology for computing 
GNE and by revising basic deflators. Deflation bias exists in the index but the 
review presented here suggests it is less important than others have suggested. 
The Consumer Price Index should not be neglected as a contributor to bias in 
the IPI because of the important role of the CPI and its components in deflation. 

A final comparison of the CPI and the IPI is made by reviewing their actual 
movements in recent years. To do this, the period 1957-70 was selected because 
a continuous CPI series with a single weight base is available and because the 
period has been characterized by varying economic conditions: the beginning 
of this period marked the end of a brief expansion; 1958 and 1959 were reces- 
sionary; 1959 to 1964 were generally expansionist with relatively stable prices; 
and during 1964 to 1970 prices were subject to inflationary pressures. The data 
used in this analysis are all seasonally adjusted and the Implicit Price Indexes 
are taken from the revised National Accounts.! Quarterly values of the CPI 
were derived by averaging monthly values over the quarters. Three graphic 
comparisons are made between the CPI and each of the overall Implicit Price 
Index (excluding inventories) and the personal expenditure component of 
thea: 


(a) levels and general movements of the indexes, quarterly, and seasonally 
adjusted (Figure 16), 

(b) quarter-to-quarter changes on seasonally adjusted indexes (Figures 17 
and 18), and 

(c) same-quarter-previous-year changes on seasonally adjusted indexes 
(Figures 19 and 20.) 


The diagram accompanying each set of indexes is a simple transformation 
of the two series illustrating more clearly their relative movements or relative 
levels. It is simply the difference between the values for the IPI and the CPI 
where a positive difference indicates a higher level or greater movement in the 
IPI, and a negative difference indicates a lower level or less movement in the IPI. 


1 The Implicit Price Indexes used in this discussion are to be revised again in October, 1971. The 
major revision will be in seasonal adjustment. Therefore, this analysis is itself preliminary and subject 
to change. It is doubtful however, that the general conclusions would change. 
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Figure 16 
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Figure 17 
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Figure 18 


QUARTER-TO-QUARTER CHANGES IN IPI 
FOR PERSONAL EXPENDITURES 


ANI Cara 
Ceri 
All Items 
re (SA) i 
[ 
/ Ny { 
| WY} 
7 V 
an 
. aM 
eae ke 1 P| Personal 
mm Expenditures 
(SA) 
(shale 1960 19362 1964 1966 1968 1970 
Net Ola deed SONNE Sexes NIDN UINE s: 
MING Sw Gri 
2 (Quarter - to-Quarter Changes) 
1 
WN INSU NAVhLw- | 


TV > PW wr 0 


1 
ehsts) 1960 1962 1964 1966 1968 1970 


Source: Calculated from data in Figure 16. 


102 CPI AND IPI AS MEASURES OF RECENT PRICE CHANGE 


Figure 19 
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Figure 20 
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There is very definitely a difference in the degree of measured price change 
depending on the price index adopted. The overall Implicit Price Index measures 
greater short-run price variation and greater long-run increase over the period 
than either the CPI or the personal component of IPI. During 1958 and 1959, 
the IPI increased less rapidly than the CPI and during the relatively stable price 
period of 1959 to 1964 they measured the same amount of increase. From 1964 
to 1966 the IPI increased much more rapidly but from 1966 to 1970 they have 
increased at approximately the same rate with the IPI averaging about three 
points above the CPI. For the 1964 to 1970 period the average rate of increase 
of the IPI exceeded that of the CPI by about 0.5 per cent but most of this dif- 
ference occurred in the first two years. The quarter-to-quarter variability of the 
IPI is much greater than it is for the CPI but it appears to be distributed reason- 
ably uniformly about a mean of zero (Figure 17). On the other hand, same- 
quarter-previous year movements are substantially different and appear to be 
affected by a nonrandom component (Figure 19). 

During the 1957 to mid-1963 period, the CPI and the IPI personal component 
take almost identical levels and the same average rate of change although there 
is a very slight tendency for the IPI personal component to increase more rapidly 
from mid-1960 to mid-1962. After 1962, the CPI increased at a slightly greater 
rate. Quarter-to-quarter variation (Figure 18) in the CPI and the IPI personal 
series is very similar with most differences within 0.3 index points. Same-quarter- 
previous year movements were very similar until the CPI began diverging from 
the IPI in 1963. 

One feature that stands out from this simple comparison of the CPI and the 
IPI is the greater rate of increase over the 1957 to 1970 period measured by the 
Implicit Price Index. Recalling that the formula bias operates to produce just 
the opposite result if the same price change were being measured, this suggests 
that aggregate price change exceeded that measured by the CPI. Moreover it is 
difficult to rationalize the relative price movements on the basis of greater bias 
in the IPI since this would produce series that diverged continuously instead 
of the pattern actually established. Therefore, it is concluded that the Consumer 
Price Index understated aggregate price change in the Canadian economy over 
the period 1957 to 1970. 

This conclusion is further supported by the comparison of personal expendi- 
ture IPI and CPI. However, the CPI has risen slightly more rapidly than the 
IPI component as evidenced by the negative trend in the difference line accom- 
panying Figure 20. But this pattern of relative movement, while opposite to 
that of total IPI and CPI, is consistent with the expected divergence of base- 
weighted and current-weighted indexes, i.e., the base-weighted CPI should 
indicate greater price change due to its positive formula bias. Certainly, the 
difference between the two series is small enough that either may be treated as 
the measure of price change in the personal sector. Judged by this overly- 
simplified criterion, the target group limitation and scope of the CPI do not 
appear to reduce usefulness of the CPI in measuring price change on a broader 
base of consumer expenditures. 
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chapter five 


SUMMARY AND RECOMMENDATIONS 


A variety of uses is made of available measures of price change in the Canadian 
economy. Correct application of the indexes requires a full understanding of 
what they purport to measure, what they actually measure, and how accurately 
the measurement is achieved. A prerequisite to understanding the indexes and 
to assessing their reliability is a full discussion of concepts and methodology 
used in their construction. The major responsibility for correct use of an index 
lies with the user but, unless comprehensive and up-to-date descriptions of the 
indexes are available, this responsibility cannot be fully exercised. One of the 
drawbacks in using the Consumer Price Index and the Implicit Price Index of 
Gross National Expenditure is a serious lack of official descriptive material 
on them. 

The central focus of public policy in recent years has been inflation. Cor- 
respondingly there has been heavy dependence on the price indexes as “‘indexes 
of inflation.”’ Unfortunately there exists no fully adequate measurement of 
aggregate price change in the Canadian economy and further, there are important 
reasons for not equating measured aggregate price change (increases or decreases) 
with inflation or deflation. It is highly unlikely that a single index, regardless of 
its conceptual and statistical qualities, could reflect the complex forces which 
operate to produce inflationary price change. 

The Consumer Price Index is a readily available measure of price change. It 
is published monthly, unrevised, and it is available within two weeks of the end 
of the month to which it applies. Its ready availability is a significant reason for 
its widespread use as a monitor of current price variation. However, the analysis 
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presented here indicated several deficiencies in its concept and compilation which 
restrict its accuracy, particularly as a measure of economy-wide price change. 
First, it is limited in population and item coverage and cannot be applied validly 
to measurement of price change in the entire economy. The comparison of the 
Consumer Price Index and the Implicit Price Index of Personal Expenditure did 
indicate, however, that the CPI is generally applicable to the consumer sector. 
In addition, the CPI is really an index of change in prices charged by a largely 
fixed pattern of retail outlets. It is not directly an index of prices paid by con- 
sumers. This distinction is likely one of the major sources of positive bias in the 
index. However, present procedures in compiling the index introduce exceptions 
from this generalized description and introduce elements of the welfare or 
‘cost-of-living’? index concept. The most important exceptions occur in home 
ownership where house purchase and interest charges on mortgages are deter- 
mined according to the cost-of-owning, rather than price-of-purchasing, but 
it is also apparent in the seasonal weights on half of the food items and in the 
splice procedure in reflecting greater patronage of chain-type food stores. As a 
result, the CPI in its present form is a mixture of both the pure-price and welfare 
indexes, a problem which raises interpretative questions. 

Several sources of index bias have been illustrated, some positive and some 
negative. Accepting the index of consumer-prices-paid as the comparative norm, 
it was argued that failure to reflect quantity and quality of services associated 
with taxes, quality treatment, splicing practices followed in the chain-independent 
distribution of food sales, underrepresentation and splicing-in of “‘discount”’ 
stores and failure to reflect prices paid contribute to positive bias in the index. 
In addition, the Implicit Cost Index used to estimate new house price variation 
also produces upward bias. Offsetting downward biases result from the splice 
procedure applied to rent, an underrepresentation of expenditure in deriving 
house and mortgage interest weights, failure to reflect interest charges on con- 
sumer expenditure, and the exclusion of land in housing. When the Consumer 
Price Index was recalculated by introducing a partial set of modified weights and 
prices, it was found to be sensitive to the changes in both short-run variation and 
long-run increase. For the changes incorporated, the index was determined to 
have downward bias which averaged slightly more than 0.5 per cent annually 
from 1965 to 1970. The recalculations illustrated very clearly that there are 
present a number of important sources of downward bias and that biases in 
individual price indexes tend to be offset in the entire index. 

Finally, there are several characteristics of the index which limit its usefulness 
in short-term measurements of price change. Naturally there are statistical 
sources of variation which, over time, are likely to average out but which may 
produce spurious variation in month-to-month comparisons whether these are 
consecutive months or a year apart. This source of variation is expected to in- 
crease in relative importance as the level of disaggregation increases. In addition 
introduction of new products, quality adjustments or other procedural changes 
will be reflected in the index as price variations. Also, several sample timing 
and lagged reporting effects were noted. Each of these timing characteristics 
can introduce spurious short-term price movement, but are likely to be less 
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important when a longer time period is considered. Closely related is the effect 
on the index of seasonal variation in prices; the present officially published 
index is not seasonally adjusted and some short period price movements will 
have a tendency to be self correcting. 

The Implicit Price Index of Gross National Expenditure is also subject to a 
number of deficiencies. Its indirect method of calculation makes it subject to 
errors in determining current values of the GNE and to errors or bias in the 
deflators. It is available in preliminary form on a quarterly basis with a lag of 
about two months but significant revisions occur in its level and direction-of- 
change. Many of the deflators which are used in deflation to obtain constant 
values of the GNE are unsuited to the task. This includes the most important 
deflator, the Consumer Price Index. However, recently modified procedures in 
deflating GNE, particularly in the construction indexes, should have reduced 
the degree of bias in the IPI and the claimed deflation bias in the government 
sector appears to have been overstated by other researchers. The current weighted 
form of the IPI theoretically produces some downward bias of undetermined 
but small magnitude, and it also results in some quantity variation measured 
as price variation when nonbase period rates of change are computed. These 
criticisms of the IPI could be overcome by improving and publishing the base 
weighted version of the Price Index of Gross National Expenditure. 

As a result of this analysis it is clear that neither index is fully satisfactory 
for measuring price change in the Canadian economy. Its ready availability, 
lower short-run variability and unrevised characteristics favor the Consumer 
Price Index over the Implicit Price Index in monitoring price movements on a 
current basis. Although the CPI is statistically applicable to only the target 
group households, if the comparison with the IPI of personal expenditure is 
valid, it appears to be practically applicable to a much broader base within the 
consumer sector. However, for longer-run analysis, its exclusion of the govern- 
ment and capital formation sectors is a serious limitation, and revisions of the 
IPI should be less of a problem. Certainly a limitation on direct use of either 
index in measuring inflation lies in the fact that any index records all variation 
regardless of the sources. The sources may be economic forces, including infla- 
tionary forces, and they may be measurement error. Inflationary pressures are 
only one of many sources of variation which are measured, and further refine- 
ment and interpretation of measured price increase (or decrease) are required in 
order to monitor and to understand inflation. In addition, the indexes do not 
include several important components such as land, capital and financial assets, 
and other economic variables which may be influenced by, and in turn may 
influence, inflationary pressures. Finally, indexes measuring price change in the 
final demand sectors, in addition to reflecting a variety of economic forces, are 
almost certain to manifest important lag symptoms which could be important 
to timing of public policy. 

The high degree of institutionalization of the major price indexes, and the 
heavy dependency that is placed on them in public policy, make it absolutely 
necessary that greater emphasis be placed on their development and refinement. 
Additional resources should be devoted to improved descriptions of the indexes, 
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including their concepts and methodologies, and analysis of their strengths 
and weaknesses. Research contributions, and continuing discussion, from quali- 
fied persons outside the public service is also required. Several proposals have 
been made throughout this study for conceptual and procedural changes in 
both indexes. In addition, there are several areas which require much more 
detailed analysis than has yet been published. These areas are now briefly 
summarized: 

(1) Improved documentation and publication of concepts and procedures One of 
the most pressing needs of both indexes is improved communication on their 
theoretical and practical aspects. The current need is greatest within the IPI 
but following revision of the CPI in 1972 it will increase there as well. Included 
is an improved documentation and circulation of procedural modifications that 
occur periodically and an indication of their impact on the index. 


(2) Review and evaluation of national accounting procedures The dependence of 
the IPI for its accuracy and revision stability on national accounting accuracy 
indicates the need to assess national accounting procedures and their impact on 
movement of the IPI. 

(3) Estimation of index sampling variance The existence of measurement error 
in price indexes suggests that additional information would be provided by 
estimating sampling variance. It would serve as one measure of their reliability 
and would establish statistical significance of recorded monthly variation. 
Monthly estimates of sampling variance are now available in data provided by 
the Labor Force Survey. 


(4) Compilation of two separate consumer price indexes Use criteria indicate 
the need for an index of consumer prices paid and one approximating a constant 
utility index. Both forms require estimating changes in prices paid, instead of 
prices charged as the present index measures. Both forms utilize similar price 
and weighting information and the two forms should be capable of compilation 
with limited additional cost. The present mixing of the two concepts in the 
Consumer Price Index should be eliminated, and it is unrealistic to expect a 
single index form to satisfy several diverse indexing needs. 


(5) Broadening scope of the target group The income, family size and urbaniza- 
tion limitations on the sampling frame statistically restrict applicability of the 
index to a small proportion of the consuming population. Consideration should 
be given to removing at least the income and family size restrictions. 


(6) Adjustment for quality change Quality adjustments remain a difficult index- 
ing problem. Adjustment by market-determined price ratios could be used on a 
broader scale. In addition, it is likely that panel assessment of quality variation 
would improve the process. It is recommended that feasibility of this approach 
be investigated. 

(7) Adjustments in the Housing Component This component was found to 
have a number of difficulties. When the index is revised, the price series on new 
houses should be revised to incorporate productivity and profit variation or 
regression analysis of directly sampled house prices. The regional price indexes 
should be revised to include measures of changes in house prices. For the Pure 
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Price Index, weights on home ownership should reflect actual net transactions 
on house purchases in the base year. Also weights on mortgage interest should 
reflect financial commitment to residential mortgages in the base year and a 
current rate of interest is required as a price series. The principle of user cost 
outlined by Stiener would be used for approximating the Welfare Index for 
housing and other durables. Consideration should also be given to revising 
sampling procedures in tenant costs, following rents in a specific set of rental 
units for a set period of years and with specific quality adjustments made at the 
time units in the sample are changed. 


(8) Instalment credit Credit has become an important item in consumer ex- 
penditure. This item should be included with a price series determined by current 
rates of interest on instalment debt. 


(9) Used durables prices The validity of using new durables prices to represent 
prices for used durables is highly questionable in several instances, particularly 
automobiles and houses. The attempt should be made to price used autos and 
houses, if not continuously then at least periodically to confirm validity of the 
extrapolation or to indicate the magnitude and direction of error. 


(10) Cross-section sampling of items and vendors The Consumer Price Index 
is claimed to be representative of a broader range of consumer prices than those 
sampled although this has not been established statistically. Use of the index in 
public policy, research and deflation of the GNE require that this claim is valid. 
It is therefore recommended that periodic sampling of non-index items or groups- 
of-items be undertaken in order to assess representativeness of the index. 


(11) Removal of seasonal weighting patterns Seasonal food weights are unsuited 
to a pure price index and were determined to affect short-period price movements. 
Furthermore, seasonal weights would be appropriate to several other seasonally 
consumed items. Therefore it is recommended that the seasonal weights be 
removed from the index in the next revision and be incorporated only in a wel- 
fare index. 


(12) Seasonal adjustment of the indexes Experiences in adjusting seasonally 
the Implicit Price Index indicate that careful review and study of seasonal ad- 
justment procedures is required. In general however, additional information is 
obtained from a reliable seasonal adjustment procedure and it is recommended 
that a seasonally adjusted version of the CPI be published officially. 
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APPENDIX I 


REVISED WEIGHTS CALCULATED FROM 
1967 EXPENDITURE SURVEY 


(Published CPI Weights in Parentheses) 


Item Group Sub-Category Category 
Expenditure Component _—_Item Weight Weight Weight Weight 


FOO Bete ere ie tees? (26.7) i 24e2 

PE TOUSING Be cea ee ees ee ene (32.2) 31.8 
Shelter conc cee (17.9) 18.6 

8.8 7.9 

Home Ownership............ (9.1) 10.7 


2) 
@) 
5 
Sa 
oa 


Household Operation.......... (144.3) 13.2 
Fuel and Lighting............ (4.4) 3.7 


unnitureses ee (1.9) 
Appliances 25.03 es (2.2) 
Floor Coverings.............. (0.5) 
Pextilese rescore: (0.7) 
Utensils and Equipment.. (1.0) 
Supplicseven. eee (1.5) 
DCIVICES Bar ene nay (2.1) 


w= COCO = = 
=—=RONDAA nN 


Otherige ae sree (0.2) 


GlOMINGW aoe ee eee (11.3) bes 


Clothing Services................ d 2) 
WEWEIleLy 2encet.e coe ee (0.5) 


Health and Personal Care...... (6.6) 7.1 
HealthCare. 277, (4.4) 4.2 

DOCOR sere ee (1.4) 
DDentisteeeee 4. ae ces (0.7) 
OpucAl eee. eee (0.2) 
Pharmaceuticals.............. (1.0) 
Prepaid Medicare............ (1.1) 
Otherness cas ma — 


SiS Saye) 
HERON WAY 
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APPENDIX I (continued) 


Item Group Sub-Category Category 
Expenditure Component —_Item Weight Weight Weight Weight 


Health and Personal Care 


(Continued) 
PeTsOnAW Gare. eee eee (252) ) ee 
NGLVICCS tn tne ss (120) ene 
SUDDICS etre cease ee CLE eee, 
PTS TOLLGLMON pore een. era C20 yaa +7 
Automobile Operation........ (10.2) 21072 
PULCNASC2sa tetera se (S21) ) ¥, S33 
CSASOLING | Fe base (2:-0,) mere 
STC CS nee San ee tse cas (O33 a 023 
PSICCOCC err ee a (0.3) — 
DYESOLALICG tere copes acct (0:9) 417 
Mead riCatiOn Geek face -c, (0.2) — 
ender Repaitet..... (0.2) @ OF! 
Biake ining 2]. (O72) 6.021 
Muffler Replacement...... (0.2) — 
BaUCry ae nea: (OTE Ont 
Min DUtATION Pea eo. eee (O.1) 9 ti4 
Local Transportation.......... (3 etl 
Bus and Street Cars........ el) aa pe 
SDS hee eens cet ee sult, eres ates (0.2) 0.2 
1B 1d WYeLO Snap ra eee — O52 
Bd Vel eer rae sc hasan (0.5) 1.0 
PIT ere ein tessoss (O22 e022 
UISe eed sshd AR ese ee (OFT ie OF 
Plate ne Gack (0-2) 7 06 
CON Err ea ek cece ie — 0.1 
Reading and Recreation.......... (4.7) 6.5 
RCACING }:25o Re ei cain (1.1) 0.8 
Recreation. 2h atten (356) tebe. 
Tobacco and Alcohol................ (655) ee ak 
WODACCO Mckay scctieen tess (236 )oael 
PICOUOL a Meret Aa ee G9 )\em22> 
CCH eR tek @Q.6) Tike 
A QUIOE te, cn ee CUS eee 
PWV ATG Bee eo et sah eat en, — 0.2 


Sources: Published CPI weights, DBS 62-518, Table 4. 1967 weights were calculated from 
expenditures reported in the 1967 Household Expenditure Survey. 
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APPENDIX II 


CONSUMER PRICE INDEX AND SELECTED COMPONENTS 
CALCULATED FROM THE 1967 WEIGHTING PATTERN 


Home Household Fuel and 


Year All Items Housing Shelter | Ownership Operation Light 
1967 
RETR re eee TIse6 112.1 1529 7359 106.8 oa 
Feb eee Ge ee 113.8 i e2 116.1 124.0 106.8 95.6 
Maia te oe 114.1 112.7 116.4 124.5 107.4 96.1 
ADI eee 115.0 114.0 1175 126.2 109.1 100.1 
May ater cea 0 tia.2 114.2 117.8 12655 109.2 100.1 
JUNC Aiea erie LIS37 114.7 118.4 12627 109.4 100.1 
JULY eee cc 116.8 115.4 {i S92 127.8 110.0 99.9 
Ale jc eee eens 117.4 115.6 119.5 12522 110.2 100.0 
SCDEeasees ree L7e2 115.9 119.8 128.4 110.4 100.1 
Octet: ae Eiiet 116.3 120.4 129.1 110.5 100.1 
NOWie a ees 117.4 116.6 120.7 129.3 110.6 100.1 
DeC eerie: oe 118.0 116.7 121.0 129-5 110.8 100.1 
1968 
Jai eae 118.6 WEN 122.4 131-9 110.9 100.8 
Feist ieee: 118.7 118.1 12351 132.9 111.0 101.7 
Maria eat e ct 119.0 118.6 123.6 133.6 Lids 101.7 
ADI eee 119.8 119.1 124.5 134.9 111.6 101.7 
Mayes ee: 119.9 119.5 12541 $3567 111.6 101.8 
June2eeee 12082 119.9 125.6 135.8 LESS 102.0 
JU year ea 120.9 120.3 12529 (3550 ids 103.1 
AUS are 121-2 120.5 2G 136.1 LIZ a5 104.1 
Sep tia ere 121.6 121.4 pai a 138.5 Liza? 104.1 
OCU eaters ere ees 121.9 122.1 128 .6 139.9 112.8 104.2 
INOV. eee ee 1225) VHA 129.0 140.2 113.4 104.2 
Dec ea oe 122.8 P22-7 129.2 140.3 113.6 104.3 
1969 
BEG ee Joe eee renten 12322 12357 130.6 142.6 114.1 104.3 
Beba tern eheet coe 123.3 124.2 131.4 143.8 114.1 104.4 
Maria coer ec. 12357 124.8 132.2 145.2 114.3 104.4 
ADit es oe 125.1 125.8 133.7 147.6 114.6 104.4 
Mayet. ee 123585 12653 134.5 148.8 114.8 104.4 
JUNCe eee 126.4 W6r7 135.0 148.8 114.8 104.4 
JU yee cre ee 126.9 T2/e5 13559 149.9 115.6 104.5 
AUGER Rees 127.5 127.6 136.1 150.0 LIS 105.0 
Sep (eee ree 1272 127.9 136.5 150.6 115.8 105.0 
OCU er etete 127-4 128.6 137 as 152.4 115.9 105.1 
NOVetnee ee 128.0 $2982 138.2 I53e2 iors 105.4 
DeCeee aka. 128.6 130.0 13925 155.0 biGp 105.6 
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APPENDIX II (continued) 


Home Household Fuel and 

Year AllItems Housing Shelter | Ownership Operation Light 
1970 
Leis Seen, 3 128.8 130.5 140.5 156.6 116.4 105..6 
PCD. cto st: 129.4 130.8 140.9 1S7el 116.4 105.7 
Mares ekdicec® 129.6 1315 141.6 158.1 Wige2 108.0 
A Direkt 130.4 13223 142.6 159.7 Lived 109.0 
May serie iesccats 130.4 13238 143.4 160.9 117.8 109.0 
PUNCH ieatesee 130.6 13331 143.8 161.0 118.1 109.5 
VU Vee eoedeccineriat 3 tel 133.9 144.9 162.9 118.4 110.1 
PAU eee Renccictstnast 131.2 134.0 145.2 163.2 11S ez 110.1 
SOPted secutive 131.0 134.3 145.7 163.9 118.2 110.1 
(Oicia 2s Spee 131.1 135.4 147.5 166.8 118.3 110.4 
INO Vstieterehosinh dt 13162 135.9 148.1 167.8 118.5 111.0 
DC Giy Seats te iar 130.7 136.0 148.4 168.3 118.4 111.1 
1971 
iE 3 rere 13122 13720 149.6 170.1 119.2 111.4 
eRe Be bec ian 132s 137.4 150.2 171.1 119.5 Li2e2 
WEN Ate S Sena {3253 137.8 150.4 {71.4 120.0 11235 
A Pirated ices sacts 13331 138.8 151.6 173.4 120.8 115.4 
Maye brtehcessvaies 133.7 139.0 151.8 Laas) 120s! 115.1 

Trans- Auto Local Trans- 

Year Services Clothing portation Operation portation Travel 
1967 
AF er a 117.1 114.3 110.6 109.3 117.9 114.1 
Beltane Aiscisse Hives 114.8 111.9 109.6 129.9 110.9 
1 Ea eee eit) 116.3 112.3 110.0 130.7 110.9 
ADO eee asides 118.1 Hy bY3e2 110.2 136.2 111.6 
IM AVRO ci. 118.1 11723 F323 110.1 1720 113.4 
NUNC ee 118.1 i Wadd 113.9 110.7 13733 11572 
TREY eee et ott 120.0 a Wag 11329 110.6 13733 116.4 
ATIC eee tesa 120.6 117.6 11337 110.3 13725 116.6 
SED tite Or. 120.6 119.8 113.9 110.4 138.3 116.6 
Octet. ae 120.6 118.7 11345 110.4 138.3 1t2-0 
INO Veer 120.6 119.5 11335 110.4 138.3 111.6 
Deceeet 550 120.6 119.6 114.8 111.9 139.3 111.6 
1968 
a EO 3 ee 120.9 118.4 yao aly 139.3 116.2 
PeDreesee.. 2 1213 119.0 114.3 1itet 140.6 111.8 
Matra ta: 2 ite 120.4 114.8 111.6 141.1 111.8 
ADIR ROR ee 121.3 120.9 1 TS32 112.1 141.1 111.8 
May eee ken 121.3 120.6 115.6 111.9 141.3 119.4 
TUNG Coe es fsck 1213 120.9 116.1 111.9 142.1 124.9 
A) bas. Caeneneeanes 12272 120.7 M74 PL ity. 142.3 1273 
AUG eee... Goce 122.4 120.4 116.0 111.4 142.8 127.0 
Septet kas 122.4 121.0 i en 92 CL ied 143.3 126.8 
(0 elk, oo | a ee? 122.4 122.6 115.9 LIL 1e7 143.3 1225.0 
IN OVE tees cic 124.7 12351 11637 P27 143.3 121.6 
DDOCEPPAN co eine 124.7 Pai 74 116.7 112.7 143.3 121.6 
APPENDIXES Tu 


APPENDIX II (continued) 


Trans- Auto —_ Local Trans- 

Year Services Clothing portation Operation portation Travel 
ae a. eee = 127.4 121.1 Diva iDies of 143.3 126.7 
Feb Sets cs 127.4 121¢5 118.2 113.3 ie Paul 1217 
Mate eres oes 127.4 12355 118.6 113.8 15202 A bow 
Apreer ns: 127.4 124.1 119.9 113.9 16325 12272 
Maybe nc. occ 128.3 12355 120.3 114.0 163.6 126.5 
JUNE Bi ee 127.5 12457 120.5 113.8 163.6 130.9 
July eet hace es 130.1 124.5 120.5 113.8 163.6 131.6 
AUS cee, 130.4 124.8 120.4 113.6 163.7 131.4 
Septiidcccnnes 130.4 124.9 Oe 113-9 164.3 1Siss 
Octhemte. 3. 2s: 130.4 125.8 120.6 113.9 164.7 129.3 
NOV eee ce 130.4 125.9 121.6 TE5<5 164.7 12523 
Dec ee..o ees 130.4 126.0 12b.8 115.8 164.7 125.8 
1970 
Jane eet ek. 130.7 1251 2e5 115.8 165.3 13172 
Pebee- tt 130.8 124.8 123.9 118.1 165.9 125.9 
Mab taie ace 131.0 125.6 124.2 118.3 167.1 125.9 
ADI tice: 131.0 126.3 124.6 118.4 170.3 126.6 
May sere cole. 131.0 126.4 124.9 118.6 170.3 128.3 
JUNG Tore ee 131.0 126.5 125.1 118.6 170.3 130.3 
Silver ee. 131.4 126.5 125.2 118.5 170.3 15270 
AUS a ee cnet: 131.4 125.8 125.6 118.4 170.4 139.0 
Septaress seni. 131.4 126.6 125.5 118.3 LOR 138.9 
OC tr hee Oe. Sa 131.4 PAT EF 125.5 118.3 170.7 1382 
NOV ira ee 131.4 127.9 126.1 119.1 170.7 137.1 
Der ert e.: on 131.4 127.4 126.3 119.2 170.7 139.3 
1971 
ATs 38, cs ces 134.7 126.5 126.6 119.4 171.0 140.8 
Pebaiee ce 136.7 12553 128.6 122.0 Wiel 138.9 
Margret scat: 136.7 126.2 129.4 122.2 17250 146.5 
ADP e 2 bec 136.7 127.3 130.0 122.9 172.0 146.8 
May erese: 20m 136.9 127.8 130.8 123.9 172.0 145.8 

Health and Reading Tobacco 
Personal Health Personal and and 

Year Care Care Care Recreation Alcohol Alcohol 
1967 
Jan Grn teen we. 119.5 118.0 121.6 110.6 109.8 108.3 
Pep 25 Ooch. cit: 119.5 118.0 PA Lag) Lie 110.0 108 .6 
Maia rtd: 119.7 118.0 12271 111.6 110.7 108.8 
Apri aie nie.s ck. WDA 4 | 12124 12241 111.6 111.0 109.1 
NEVE) oe 122.4 121.5 12357 Liss 111.1 109.1 
JUNC wok. 12272 PA IS) 123.1 114.0 111.2 109.5 
Jule eee. ree 122.8 122.8 122.8 114.4 1 GE 4 109.5 
AllGS eet ee (3 | 122.9 123.4 114.5 ‘TR hie 109.9 
Septe en 12255 12221 123.8 114.9 fs hs) 109.9 
OCR ee 4. 2387 123.4 124.2 115.4 11125 109.9 
NOVI fe 124.1 123.4 125.2 116.2 111.6 109.9 
Decree d. 124.2 123.4 125.3 116.1 116.1 llles 
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APPENDIX II (continued) 


Health and Reading Tobacco 
Personal Health Personal and and 

Year Care Care Care Recreation Alcohol Alcohol 
1968 
(fran cere» 124.0 123.4 124.9 116.0 118.6 116.1 
Bebe 2. se ae 12437 124.3 12541 116.6 118.8 116.5 
Mats feos Fee 124.6 124.3 125.0 LR 120.9 116.5 
AOL ee ate 126.3 127.4 124.6 116.9 123.0 118.1 
Mia Vin tcc sce 126.9 12755 126.1 118.6 123.3 118.1 
UVa Sete SO ere ptr 2 127.0 127.5 126.2 118.7 123.3 118.1 
STC. Saein OE 12707 128.5 126.7 118 87 123.3 118.1 
AUG ct ee 127.9 128 .6 126.8 119.0 123.4 118.1 
tole) Oe RE ey 128.3 128.6 127.8 119.7 123.4 118.1 
12 ol ee ae ene sd 128.6 129.2 1279 120.3 123.4 118.1 
INOVi eee ee 129.1 129.2 129.0 122.4 123.3 118.1 
Dee eet 129.1 129.2 128.9 12235 123.3 118.1 
1969 
1 Eis Gt Ceeee 129.2 129.2 12941 12370 12333 118.1 
Rete eS 129.4 129.3 129.5 123.4 12337 119. 
Mate ee 129.2 129.3 129.2 T2387, 12357 119.1 
OL ctinciaso8 133.6 epee) 130.1 123.8 12735 122.2 
Ei ee eee 134.1 136.0 13132 126.2 127.9 12222 
JUTE cee hic... 134.1 136.0 131.4 126.3 127.9 12262 
JUL yetee hss ce BESS 134.1 136.0 131.4 126.1 128.5 122 
UNG Ae eee ee 134.2 136.1 131.4 126.4 128.43 paid e4 
ED ee he 13520 136.1 133.4 126.6 125.87 12252 
6 1a bi recest ee 136.0 137.9 Lone 126.8 12357 122 2 
INOV. fers tie 136.2 137.9 133.8 Pa e 128.6 12232 
Deck Oh: ARS 136.5 137.9 134.5 127.0 128.6 12232 
1970 
aE he ee cu, 136.6 137.9 134.9 126.9 128.7 P2274 
Pepi 137.3 138.0 136.3 127-4 128.8 122.4 
Mate eee. yoked 735 138.0 136.3 12831 128.8 122.4 
Avieciol:....,08.4 138.7 140.0 137.0 128.2 128.8 122.4 
IE Mee 55 eee 139.2 140.0 138.1 128.6 123k 122.4 
NUIT Gee eatin 139.1 140.0 137.9 128.5 128.7 122.4 
UE ears i eae! 139.1 140.0 137.9 129.6 12807 122.4 
PUG ett Geta. 139.5 140.0 13851 129 4), 128.6 12204 
nore) 8) epee Sane ten aa 139.5 140.0 138.6 130.0 128.6 1224 
CICERO ae eee 140.3 4 138.6 130.1 128.6 122.4 
INGVe hte ce teens 140.1 ies 138.1 130.9 128.5 12254 
Dect tek 139.9 141.4 137.8 130.8 128.5 122.4 
1971 
Saleen ne a 139.9 141.5 13727 131.2 129.3 122.4 
Febreaes 6) 140.0 141.4 137.9 131.7 130.0 122.4 
Mar 29... 44/2 140.2 141.4 138.4 ISL eZ 130.0 12254 
ADIs cease cet ee. # 140.5 142.1 138.1 131.9 130.0 122.4 
VAY OR ead, on: 140.8 141.8 139.5 1222 130.6 Wes Wer 


Source: Computed from published price indexes in DBS 62-002 and 1967 expenditure weights 
for Appendix I. 
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APPENDIX III 


EFFECT OF SPECIFIED PROCEDURAL CHANGES ON THE 
1957 WEIGHTED CONSUMER PRICE INDEX? 


Year 1 2 3 4 =) 6 7 

1961 

Jane 100.02 100.02 100.02 100.03 99.95 100.02 99.95 
Bebo a 99 .90 99.91 99.91 99.91 99.83 99.92 99.83 
Marae: 99 .93 99 .94 99 .94 99 .94 99 .86 99.93 99.88 
ADI erie: 99 .94 99.95 99.95 99 .96 99.87 99.95 99.92 
Mayer. 99.81 99.82 99 .82 99 .83 99.75 99.77 99.75 
Tuners: 99.80 99.81 99.81 99 .82 99.74 99.82 100.01 
JUlYace eee 99 .82 99.82 99.81 99 .83 99.75 99.78 99.94 
Aus aes. 2: 99 .94 99.95 99 .93 99.95 99.87 99.92 99.88 
Septiesceicin 99.95 99 .96 99.95 99.97 99 .88 99.97 100.11 
Oct es 100.03 100.03 100.02 100.04 99.95 100.02 100.24 
IN OV Meeees ce 100.34 100.30 100.33 100.27 100.09 100.36 100.17 
Deca eeinu: 100.53 100.49 100.51 100.46 100.28 100.52 100.25 
1962 

Jarre. 100.36 100.32 100.31 100.28 100.10 100.34 100.06 
Bebe er 100.44 100.39 100.38 100.36 100.18 100.38 100.12 
Maree 100.37 100.33 100.32 100.30 100.12 100.32 100.20 
ADEM eee 100.84 100.79 100.76 100.76 100.57 100.80 100.59 
May: 28 ues 100.68 100.64 100.60 100.50 100.32 100.71 100.46 
JUNC eee 100.99 100.94 100.88 100.81 100.61 100.97 100.84 
DU ye eee 101.40 101.34 101.27 101.18 100.98 101.42 101.11 
/S i ie Sine 101.69 101.63 101.55 101.47 101.26 101.65 101222 
Sepl eee ar 101.41 101.36 101.28 101 .20 100.99 101.41 101.14 
OCT Sache 101.81 101.75 101.66 101.59 101.38 101.87 101.71 
INOW eeepc 102.03 101.97 101.88 101.81 101.60 102.08 101.35 
Deco a 102.03 101.97 101 .87 101.81 101.60 102713 101.69 
1963 

Jan ese: 102.18 102.12 102.13 101.98 101.81 LO2e31 102.02 
Febees 102.30 102.24 102225 102.11 101.93 102.45 102.13 
Mate Sas 102533 102.26 102227 02815 101.96 102.51 102.24 
Apt eres .c.0 102.36 102.29 102.29 102.16 101.98 102.36 102.20 
May seneeecce 102.39 102.33 102.31 102.20 102.02 102.46 102.40 
JUNC eee ee 102.72 102.61 102.64 102"43 102.16 102.79 102.66 
JUL eee ee 103.20 103.08 103.08 102.88 102.60 103.18 102.71 
Auge tess 103.44 103.32 103525 103.12 102.83 103.44 102.89 
Septyemos 103.17 103.05 102.99 102.85 102.57 103.30 102.74 
OCR tr eee 103.32 103.20 103.12 103.00 102.71 103.44 103.00 
INOVou ee ee 103.59 103 .47 103.38 103327 102.98 103815 103522 
DEC eee neon 103.78 103.65 LOBESS 103 .46 103.16 103.92 103.31 


‘ See notes at the end of the Table for a description of changes made in weights and prices in 
deriving these values. 
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APPENDIX IIT (continued) 


Year 1 

1964 

JAI een 103.78 
Len) een es 103.94 
Mar Wate 2: 104.10 
ADEN eared 104.33 
IVLAY sttaitin canes 104.32 
WUC ane rs: 104.63 
J eit 105 .28 
BANS atte 19 i, 105.21 
DCD Leas 42 104.79 
O25 sete 104.75 
INO Vos teks, 105.15 
[Boe PE 105.71 
1965 

J ATI sees osti8 105.78 
Bebieeer..s5:: 105.96 
Matra 23.25 106.08 
ADEE Es. eka 106.34 
Mayet tc... 106.78 
June wee che: 107.49 
Jay eee ce 107.88 
AVG Petes...) 107.70 
Sentcseews iu: 107.60 
Octe cee sec: 107ei1 
NOy2888...c8: 108.45 
1B en ree 108 .87 
1966 

1 Ein ev 5 eee 109.15 
| S| oes 2, See 109.80 
VERT AE os oece 110.13 
7a) 4 ee 110.68 
VERE Pee oes 110.91 
JUNG £4 ocxtccn: 111.08 
Iie teem 111.55 
PUSHES ccna: 111.99 
DEDU eas. LI22 16 
(Ore iC nee 18 aed 
Nove. 112.48 
eC mene 112.70 
1967 

Jan) exe ee 112.82 
1 ECS) see 112.97 
IM OL ee 113026 
1a ee 114.13 
IVEY oes 114.29 
June cies 114.83 
Ha lystreyi izes: 115.89 
AUS wet eit 116.54 
DED ee. 116.34 
OC lees 116.26 
NOY 116755 
DEC. 117.11 
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2 3 4 5 6 
1037 654mg 103,80. 103952) wit 103*330 103285 
103.81 103.96 103.69 103.49 104.02 
103.97 104.09 103.85 103.65 104.18 
104.20 104.31 104.08 103.87 104.41 
104.19 104.23 104.07 103.86 104.38 
104.50 104.52 104.38 104.16 104.65 
Kivi IM oR hit oln 
105.07 105.08 104.92 104.69 105.21 
104.65 104.66 104.49 104.27 104.86 
104.61 104.62 104.46 104.24 104.95 
105.00 104.98 104.85 104.62 105.39 
(1051 55m sede en O50 en 05017 ment 5 05 
105.63 105.90 105.56 105.43 105.99 
105280 ei 06s 030mm OSe 7410566 1men06. 2 
105293 9 nl06s15emml05:87) oe105-73, 96106.43 
106s 85 welOO+37 seml0Gs12 cauel05:98 © ealOoHs1 
106.61 106.79 106.56 106.41 107.21 
10766 ln 07: 4mm 07.27, went OTe 10 amet 07-30 
1 One. mamme| CFR 25 uum O76 (gel 44908204 
107653 mae 107-67 wal 09643 see 107226, ame 08203 
LOde42 6 me OF 456M nl Ofes mel Ol 52 ee 1596 
107254 5 107:66 107.44 |.107.27 .4108,10 
108.27 108.36 108.18 107.99 108.88 
108.68 108.76 108.60 108.40 109.33 
109.05 109.39 109.19 109.33 109.56 
109.69 110.02 109.83 109.96 110.19 
110102 wal10%34) WeI10NI7 mnidor2o° weidors3 
110/56 Se110:87 =eia0'71 ellos?" waiditi4 
110178. MEIUIN0G BE ILO104 Ua itIt04 me iade43 
[10195° Paldlt 22° Bmlidel] “Weinie2r eulnt ss? 
[11042 MeideG7 pelddes> welateol aplitTs9 
111585 BEINO106 AalIt:96 791121047 Veti2 41 
112903 elDED4 8102014 e191 ade as 
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[2 (64a S112670 RIO eee 113 age 113,635 
1122764 M1 13123) Meelis 13 113c59eaI9 647 
112.9% 113.37 © 113.00" 11307319659 
1139199 11320200 1138578 Sargent 13290 
114 Ol 14 36m 43h 4 64 
fi4et7 114040) ee (dao eo S804 
[id Ties Ol men Cee 5 eT eG 
115s80m kl 6cOsmae dG 1 leaned [On48 aiemekl 6 2L7 
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Year 1 2 3 4 5 6 7 
1968 
Jane ere 117.83 117.88 117.94 118.42 119.21 118.51 120.39 
PED ae 117.92 117.99 118.01 118.58 119.44 118.65 120.82 
Mat ee A We hgh a VIS. 32 118.31 118.94 119.84 118.99 121.30 
ADE te ek ee: 119.00 119.13 119.01 119.84 120.85 119.79 122247 
IVIAV eo 118.99 119.14 118.95 119.89 120.96 119.85 122572 
UNG Bocce ine 119.37 119.53 119.31 120.30 121.40 120.18 123.07 
ULV eer 120.03 120.16 119.94 120.90 121.91 120.86 123.39 
PAIS enor eiise 120.41 120.54 120.31 121229 122.30 120.99 123 321 
Sete ee 120.73 120.85 120.60 121.39 122.38 121.38 123.42 
OCU eee 120.97 121.04 120.81 121.42 122.30 121.56 123.50 
INOVSe ee 121.54 121.60 121.34 122.00 122.88 P2215 123.92 
DOr eteekc 121.90 121.97 121.69 122.38 123.26 122.43 125.15 
1969 
aT ee eek 122.19 122.30 122-31 122.90 124.10 122.83 125.42 
Ne ol Phe a 122.23 122937 122731 123,02 124.31 122.90 125.61 
Marenece 122773 122.87 122.74 123.55 124.84 123537. 126.08 
ADDS ees: 124.11 124.24 124.03 124.83 126.09 125.05 127.59 
Mayiew n 124.42 124.55 124225 125.17 126.45 12533 127.98 
JUTE eseusss 125.43 Day ey) 125722 126.22 127251 126.24 129.11 
JOLY eae. 125.92 126.09 125872 126.69 128 .07 126.71 129.50 
AUCH es. 126.48 126.67 126.27 127.34 128.80 yr 27 129.87 
Septesce 126.15 126.38 125295 127.10 128.65 127.00 129.90 
Oct tee ae 126.36 126.60 126.17 127.24 128.82 127.30 130.37 
INOV 126.96 127.20 126.75 127.86 129.45 127.81 130.82 
| D chek eae 127252 pa a 127 722. 128.45 130.06 128 .38 131.34 
1970 
SATE ian ees 127273 127.98 ee FF ie 128 .56 130.19 128.65 131.85 
Feb ota css: 128.28 128.57 128 .26 129.23 130.95 129.21 132.67 
Martin. 128 .39 128.67 128.31 129.31 131.01 129.39 132.00 
ADEA ci 129.11 129.40 129.01 129.95 131.68 130.28 133.59 
Mayers te: 129.05 129.33 128.87 129.87 131.59 130.18 133.47 
JUNCGw24 62 129 .36 129.64 129.18 130.16 131.86 130.41 133.84 
TULY ees. raat: 129.85 130.09 129.64 130.43 132.04 130.92 133.87 
AUGi wtitsescus: 130.18 130.39 129.96 130.70 132.23 131.29 133.74 
Septye 75.2.0: 129.91 130.13 129.66 130.44 132.00 131.04 133 .36 
OCTET ounces 130.04 130.24 129.73 130.38 131.89 131.17 133.48 
INOViSA — — — as = pas + 
Dec. ae tsa: _ — = Lae _ ae 3 


(i) “Benchmark” index computed because the published CPI was not exactly reproduceable from 
published weights and prices. 

(2) Addition of Consumer Credit with a weight of 1.2 and price series equal to average CMHC 
mortgage rate changes. 

(3) New house weight doubled and price series equal to the house price index adjusted for profit and 
productivity. 

(4) Published weight on mortgage interest, and price series equal to CMHC mortgage interest index 
times the house index adjusted for profit and productivity. 

(5) Same as (4) with the mortgage interest weight doubled. 

(6) Published rent weight with a price series computed by deflating the published rent index by 
two per cent per annum quality increase. 

(7) Includes all the changes in (2), (3), (5) and (6) above. 
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APPENDIX IV* 


DIFFERENCES BETWEEN THE UNITED STATES’ 
AND CANADIAN CONSUMER PRICE INDEXES 


The purpose of the Consumer Price Indexes in Canada and the United States is essentially 
the same. They both measure price changes experienced by a specific group of consumers. 
However, the respective target groups establish different sampling frames which will produce 
some differences in sampled prices. In addition there are several procedural differences. 


TARGET GROUPS 


Specifically, the Canadian target group consists of families ranging in size from two adults 
to two adults and four children living in cities of more than 30,000 and having annual incomes 
between $2,500 and $7,000 in 1957. The U.S. counterpart is defined as consisting of families 
of wage earners and clerical workers. Although their CPI is intended to apply to all such 
families, the samples are drawn from only 50 major centres in the United States. In practice, 
therefore, both indexes apply to large urban centres. The United States CPI target group 
previous to 1963 had a $10,000 annual income maximum. In the 1963 revision it was felt that 
this was a redundant specification since other restraints on the target group insured that this 
maximum would not be exceeded. During most of the 1953-63 period when the United States 
maximum income level represented by the CPI was $10,000, the Canadian index had a maxi- 
mum of $4,050 (in 1949 dollars). This fact, plus the absence of a minimum income level for 
the U.S. index indicates that their index has a considerably wider base in terms of income 
levels. The U.S. CPI has no upper or lower limits on the size of family represented by the CPI, 
thereby further broadening its base in comparison to the Canadian index. The broader base 
of the U.S. sampling frame should make their index applicable to a broader cross-section of the 
population. Evidence presented earlier in this study indicated that the U.S. index is considered 
representative of about 40 per cent of the U.S. population of consumers while the Canadian 
index is representative of less than 25 per cent. 


EXPENDITURE WEIGHTS 


In both the U.S. and Canada, prices included in the index are weighted by factors obtained 
from consumer expenditure surveys conducted on the respective target groups. In Canada, as 
in the United States, expenditure weights for items include all taxes directly associated with an 
expenditure, including sales and excise taxes, registration fees, property taxes, etc. Sales of 
consumer durables by the target group are netted against their new durable purchases in both 
indexes to get weights which correspond closely to actual net monetary outlays. For both 
weighting and pricing purposes a transaction is considered completed when the obligation is 
incurred. The U.S. index includes consumer interest in the expenditure weights of items bought 
on instalment. Except for house mortgages, no account is taken of consumer interest rates in 
the Canadian index. This is one possible source of divergence in the two indexes, especially in 
light of increased use of consumer credit in the last decade. 


The U.S. and the Canadian Consumer Price Indexes both employ a Laspeyres fixed weight 
or “constant basket’? type formula. Canada has adhered very closely to this fixed basket 
pricing system. The 1964 revision of the Consumer Price Index by the Bureau of Labor 
Statistics modified the concept of completely fixed item weights in an apparent effort to reduce 
some of the difficulties inherent in rigid base weighting. Fifty-two “‘expenditure classes” were 
designated for which relative weights were assigned to be held constant until another major 
revision but within each expenditure class item weights are treated as variable: 

**.. expenditure classes, which define the sampling strata, were determined pri- 
marily by grouping items which in a general way serve similar human needs; for 
example, furniture, fuels and utilities, men’s apparel, women’s apparel, etc. In the 
current index, the level and pattern of living of the base year to be held constant 
in index comparisons is effectively defined in terms of the weight base period 
(1960-61) dollars which consumers spend on each expenditure class relative to 
each other expenditure class.1” 


* Prepared by Alvin P. Stoesz, Research Assistant on this project. 


1 Bureau of Labor Statistics, The Consumer Price Index: History and Techniques, Bulletin No. 
Ol ApS 23: 
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The method is designed to accommodate earlier introduction of new products and services, 
and to permit reweighting of items in an expenditure class if expenditure surveys indicate 
spending patterns have changed significantly. When item weights are revised within the expen- 
diture class, the new values will be linked in so that the level of the index would not be affected 
by the change. This procedure appears to be a step toward implementing arguments for more 
flexible weighting procedures proposed by the NBER and appears to permit movement toward 
a constant-utility index method. 


Each item included in an index has a weight which represents the relative importance of 
that item in the target group budget. This weight determines what influence a price change for 
that item will have on the movement of the index. It is therefore probable that when comparing 
Canadian and U.S. price movements as measured by their respective Consumer Price Indexes, 
an identical price change for the same item in the two countries will influence the overall 
indexes differently because of different relative importance of that item in the indexes. In some 
cases these differences in weight reflect the differing standards of living, while in other cases 
they are conceptual differences. 


Food is a major category in both the Canadian and U.S. Indexes, although it constitutes a 
larger proportion of the total basket of goods and services in Canada than in the United 
States.2 Some of this difference is explained by the fact that the U.S. basket is based on 1960 
and 1961 expenditure surveys as compared to 1957 expenditures for Canada. Since the pro- 
portion of total income spent on food declines as incomes increase, the more recent weight 
base in the U.S. would explain some of the difference in the food weight. Another contributing 
factor to the difference in the food category weight is the higher absolute level of income in 
the United States. Since food generally has a smaller weight in the U.S., some of the other 
categories in the index will have larger weights in the U.S. than in Canada. 


The Housing category of the Canadian and U.S. indexes have some major conceptual and 
procedural differences both in terms of weights and pricing and will therefore be treated 
separately below. 


The Clothing category has almost equal weight in the U.S. and Canadian indexes. The com- 
position of the category is quite similar except that it was not determined if the U.S. weights 
include jewellery. 


The Transportation category has a higher weight in the U.S. index than in the Canadian 
index (13.88 vs. 12.0). Because of dissimilar breakdowns of the private transportation expendi- 
tures it is difficult to pinpoint the reason for this difference. It occurs in spite of the fact that the 
Canadian weight for all public transportation (local transportation plus travel in table fol- 
lowing) is 0.56 higher than in the United States. This leaves the weight on private transportation 
which is 2.44 weight units higher in the U.S. Part of this results from the inclusion of auto 
finance charges with a weight of 0.63 and parking fees with a weight of 0.18 in the U.S. index, 
neither of which are included in the Canadian index. The gasoline weight is 0.45 higher and 
the auto insurance weight is 0.52 higher in the U.S. than in Canada. It is worth noting that in 
spite of the fact that the U.S. index includes both new and used auto purchases while the 
Canadian index takes account of only new purchases, the auto purchase weights are the same 
in the two indexes. It may be concluded, therefore, that the major difference in weights for the 
transportation category arises from the much higher weight on auto operation costs in the 
United States. 


In Canada, the health component of the CPI does not include services rendered under 
compulsory hospitalization and medical plans because they are no longer paid for directly and 
fully by the patient. Accordingly the health weight has been reduced in the total weight struc- 
ture of the index, thereby increasing the relative weights of all other items. The result is that 
the Health and Personal Care category in the Canadian index as of 1970 has a weight of only 
4.0 as compared to 7.54 in the U.S. index. The U.S. index makers feel that in spite of the fact 
that consumers do not pay for health services directly, these services are a real cost which 
should be reflected in the CPI. Therefore, health insurance costs are represented by prices 
for hospital and professional services and other items covered by the insurance, and retained 
earnings and overhead costs associated with these health plans are included. The difference 
in treatment is largely a reflection of differences in health and medical programs in the two 
countries which makes a direct comparison of the two components difficult. Because prices 
of health services have been increasing rapidly, the larger U.S. weights would result in larger 


2 See table at end of Appendix IV. 
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increases in their index even though doctors’ fees, hospital care and other health service prices 
might move identically in the two countries. 


The weight difference in the reading and recreation category of 5.7 in the U.S. index 
versus 4.7 in the Canadian index again is a partial reflection of the higher income levels in 
the U.S. 


The weight used for the alcoholic beverages group in Canada is considerably above expendi- 
tures reported in the 1957 expenditure survey (3.9 vs. 1.8). No published information is avail- 
able on how the readjustment was made. In the U.S., weighting of alcoholic beverages was 
adjusted upward from average reported expenditures in the Consumer Expenditure Survey 
because of the tendency of consumer units to understate consumption of these items. Con- 
sumption expenditure estimates from National Accounts indicate actual-to-reported expendi- 
ture ratios of 1.5 to 2.25. Because the National Accounts do not necessarily reflect expenditures 
by the CPI target group, only a partial adjustment was made. Actual consumption was assumed 
to be approximately halfway between the estimates of the Consumer expenditure surveys and 
the National Accounts. 


TIMING OF PRICING 


The 1964 revision of the U.S. index provides for monthly pricing of all items in only five of 
the largest cities. Food and fuel are priced monthly in all cities. Food pricing is done by per- 
sonal visits on Tuesday, Wednesday and Thursday of a specified week, usually preceding the 
fifteenth day of the month. Prices are taken for three days in a week to take account of differing 
prices during the week such as weekend specials. In Canada chain food store prices are taken 
the first Friday of each month and independent food stores are priced the first five business 
days of the month. It is doubtful that the difference in timing of pricing would produce major 
differences in movements of the indexes over time although movement in a particular month 
may be affected. 


HOUSING 


The housing category of the U.S. and Canadian indexes encompasses essentially the same 
expenditures for their respective target groups. However, several major conceptual and pro- 
cedural differences in the home ownership sub-group result in a large difference in weights for 
items included in the category. The Canadian index bases its weight for New Houses on the 
replacement cost of the annual depreciation of the housing owned by the target group. The 
result is a weight of 2.9 for new house purchases. Prices are cost-imputed from price of mate- 
rials and labor. This is not consistent with the purchase concept employed in the rest of the 
index. In addition, the value of the land on which the house is located is excluded on the basis 
that it represents a capital investment and not a living cost. 


The new house weight in the U.S. index uses average expenditures of the target group fami- 
lies which are derived from the estimated average price paid, the estimated average rate of 
purchase, and the level of home ownership by index consumer units. The total index weight 
consists of gross expenditures on first-time purchases plus net expenditures for subsequent 
purchases as obtained from the Comprehensive Housing Unit Survey, and it reflects land ac- 
quisition plus capital appreciation on owned units. This difference in treatment explains at 
least part of the 3.9 difference in weights for house purchases. 


The expenditure weight for mortgages in the U.S. index was obtained as the product of two 
factors—the average amount of interest incurred during the survey year computed on half the 
average term (due to renegotiation of mortgages) and the per cent of consumer units who 
obtained mortgages. The price used in pricing mortgages is the current rate on new mortgages. 
In Canada the mortgage interest weights were determined to conform to the replacement 
approach to houses, and an estimation is made of average interest paid on outstanding mort- 
gages. Because of the rapid increase in mortgage interest rates since 1966, the different pricing 
techniques will result in the Canadian mortgage component in the CPI rising less rapidly than 
its counterpart in the U.S., and the Canadian index will be less sensitive to changes in interest 
rates. 


Real property taxes have a higher weight in Canada than in the U.S. (2.2 versus 1.72). This 
difference may be due in part to the different tax structure in effect in the two countries. How- 
ever, there is also a difference in pricing procedures which may affect the levels of the overall 
indexes. In the U.S. tax price changes are based on a comparison of the total annual taxes paid 
in successive years, by a fixed sample of addresses. Some adjustments are made to allow for 
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tax changes due to special assessments or capital changes on the property. In Canada tax 
changes are calculated from the mill rates with adjustments for assessment changes. 


Rent prices in the Canadian CPI have a weight of 8.8 as compared to only 5.5 in the U.S. 
This difference is probably due in large part to the higher income levels represented by the 
U.S. target group and the consequent higher rate of home ownership as compared to renting. 
Pricing techniques are different, with Canada employing a partially rotating sample while the 
U.S. index prices the same sample over time. Both of these methods, however, give rise to 
downward bias. The rotating sample has an inherent new unit bias because new unit prices 
are linked in so as not to affect the index level. Any difference in price not accounted for bya 
quality change is therefore not measured. The constant sample pricing technique has a down- 
ward bias because of aging bias. With the passing of time all the sample units become older 
and presumably of slightly lower quality. No adjustment is made for this in the U.S. However, 
because of the much larger weight attached to rent prices in Canada, the downward bias in 
rent prices will affect the All-Items Index in Canada to a greater degree. 

Finally, the U.S. index includes some items of expenditure which are not included in the 
Canadian index or cannot be assigned to an equivalent Canadian group. These are listed in 
footnote i in the table following and have a combined weight in the U.S. index of 2.43. The 
last group entitled Other Goods and Services includes items such as funeral expenses, legal 
services, bank service charges, and personal financing other than mortgages and auto finan- 
cing. Because these are not included, the Canadian index fails to measure price changes on as 
wide a spectrum of items bought by consumers as the U.S. index. 


WEIGHT COMPARISON OF CANADIAN AND UNITED STATES 
CONSUMER PRICE INDEXES 


The following table presents a regrouping of the U.S. item weights to conform as closely as 
possible to the Canadian classifications. Although there may be some conceptual differences and 
differences in definitions, the results in the table should make a direct comparison of relative 
importance of items more meaningful. 


Weighting Comparison in Consumer Price Indexes of Canada and the United States 


Canadian Index United States Index 
FOO MORE ea 26.7 22.43 

Constant weights... ee 13.0 12.34 
Restaurant meals........................ Se | aaa 
Dairy, procuctsans eee Sal pin) 
Cereal productsi.... .cseet ee a2 2.45 
Miscegroceries:as.:. 20a see 3.6 312594 

peasonal weights se. ccccs-cecss eee 13.7 10.09» 

dd QUSING sect. lt ea at 32.2 32.85 

Shelters: 3e er heck shee eee ee ee Lia, 19.77 
ARON Seed oon deecaae ak eae 8.8 5.50 
Home ownerships 4 ee 9.1 14.27 

Household operation...................... 14.3 13.08 
Fuel and lighting..........0000000000.... 4.4 3.88 
BOrnititeree. ist eee 1.9 1.44 
ADDIances ieee ae. PAP: 1.36 
HIOOMCOVErINg ae ee OF 0.48 
TeX UGS Sea ora. Lo neat, Ween te 0.7 0.61 
Utensils and equips... eee 1.0 0.83 
Supplies sees 1s. eela in wale Les Le 
SCLVICES See ae fee ee: 2.1 2.93°¢ 
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Canadian Index United States Index 


CLONE ete ee ee nse 11.3 10.63 
Mens Weal... cc ee 2.0 gH 
WOMEN'S WAL. occ. ccccs ters teln eocccs 3.6 3573 
Coiidren S weal... ee 1.4 1.504 
MOOLWCOL cree cece neers 1.6 tea 
PIECE COOUS Fes eee re tee 0.4 0.71 
ALLOUDING SETVICES) ee aa ee Ig? 1.47 
Jewellery: Pate SM a 0.5 a 
POMSDOLIQUON a te ee eee 12.0 13.88 
PAIIOLODeTAtiONn Meme cnletceeaed (Ie 74 12.64 
Local transportation...............0...... 1.3 0.92¢ 
PAV eliee Sie 2 Pe ea tad econ: 0.5 0.32! 
Health and Personal Care.................... 6.68 1.54 
Healthcare B20: ae ao 4.4 4.79 
PIOCTOL Geen cent ae: costa cts tes 1.4 0.892 
en iStere eer cee ete: 0.7 0.86 
CPiGal CALC Ms. Mera ee ae 0.2 0.29 
Prepaid viedicare,. 2 es it 1.61 
Pharmaceuticals. 4...7...33.5.... 1.0 1.14 
Personal Care on. eas IEE0) DAT bs) 
SUID PLICSy ere cr acca eee 132, 152 
ote d Palen bal Ail aaa emt ee 10) 1.23 
Recreation and Reading.....................: Ane me al 
INGCAGIN GS ween ee tnt smh meen: tal 1735 
CCICATION ee ee Le 3.6 4.36 
Tobacco and Alcohol.........0.......000000000- 6.5 4.53 
SONA CCO eee ee ie a ee ye 2.6 1.89 
PA ICON OMe tate rata acaceeiea teen aees 3.9 2.64 
TROT Bs RA ON A Tn pe Re cee vee 100.0 97.573 


® Miscellaneous Groceries for U.S. index obtained by adding: 


ITPAL AICS WCCUS ote ater enc eee ee eco 0.64 
INonzalcoholic. beverages sere ee 1.01 
Prepared and partially prepared food...................00....... 15 
Between-meal snacks. 6) owe eee eae ee tea eee On 


> The items in this category are not necessarily seasonally adjusted. Seasonally Weighted Food 
Items for U.S. index obtained by adding: 


tS LET I Tot ate ek ergs Ro Re Pus on Meat ar COR An ney oe A er ie are er 0.25 
Meats pOUITY, ANG. [ISD so -onsateree etre ne ener ay ences 5.63 
Pruitsrand vereta Vles ase det ca eee a eye eaten ea a 3.02 

| eh ef as ed Ae aly at Ue oe ERY GE Bence ve REST hie RST SPE AE 0.64 
Featsvand (Oils cers orescence ei eee eRe 0.55 
10.09 

¢ Services 

Pele pMOne ee, meee fae Mans ercearee henna ttesacee mane 1.38 

HL OUSEK GED IN @ haga st cat a nae acmeaea tamara eames 1.55 
2.93 
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4 Children’s wear 


Boys sapparel eye ena tee ee ene 0.65 
GSITIS SC ADD AIC ls ss cee ace ee cae ee cs 0.85 
1.50 
© Local transportation 
Locals transite ee ccs eee ee Oe eee eae 0.78 
Ta eee le A RAG RT MO RS An ited, eRe ON rs, ne 0.14 
0.92 
! Travel 
SLT AAD cece: merece cs cot aae odes Sunes My ean ean mer ean ee aos tere 0.07 
jad Fb a Cas ha Pa 0 49 aca Meena So SRN Rare a 0 Ap oy ce 0.20 
INCErCityeOUSMee ee eae ee ee an Nene eee ee omen 0.05 
0.32 
£ Reduced to 4.0 by 1970 
Doctor 
ELOUSESVISiC Ree ee ee ee ee ees ene (0). 1, 
Office Wisit 4 Ree ME ere eee ee, ae eA ore, 2 en 0.77 
0.89 


i Less than 100.0 because the following items in the U.S. index have no equivalent category in 


the Canadian index: 


Hotelssand AMotels nvquduer toss acs ie se eee 0.38 
Medical care 
Other priceG ateniss. wee. ee ee ee ee ee 0.55 
HOSpitalcsetviceS.o. Meco eet eee wesc chee 0.36 
Colle gestuitio tin. ce ae ee ere Sh ee 0.23 
Other goods and services 
MiuscellaneOuSe: sacar esa ae eee cere 0.38 
Personaliexpend eure wee ere. c< hore eoccee ares ee 0.53 
2.43 
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APPENDIX V 


1969 EXPENDITURE SURVEYS 


The Dominion Bureau of Statistics undertook two major expenditure surveys during 1969 
for the purpose of revising the Consumer Price Index on new expenditure weights. The Food 
Expenditure Survey has been completed and some data are available for circulation. The 
Family Expenditure Survey has been completed and the data will probably be available in 
late 1971. 


These surveys are national in scope and include rural as well as urban families. Like the 
two previous expenditure surveys in 1964 and 1967, there are no family and no income limita- 
tions imposed upon the samples drawn from the Labor Force Sample. A sample of about 
14,000 households was taken for the food survey with a respondent maintaining a two-week 
food expenditure diary. The Family Expenditure Survey is based upon recall from about 
22,000 households for the year 1969. These data will provide all of the information necessary 
to compute national weights for an index of consumer prices paid without income or family 
characteristic limitations, or without urbanization restrictions if that were desirable. In ad- 
dition, it provides an unprecedented opportunity for segmenting population into subpopulation 
for weighting of special-category indexes. 
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TABLEAU 3.2 


Importance relative des catégories d’indices des prix dans la correction de l’inflation, 1961 
(En excluant les stocks et les erreurs) 


iit. =< i a SL SS eS ee ee Pe ee es ee eee 


Importance relative dans la catégorie de dépense, en fonction des 


Valeur en Coefficient coefficients de pondération de I’année de base 
dollars synthétique, ———_—___—___ 
courants de déflation Prix Autres Prix syn- Indices des 
Catégorie de dépenses (milliards) des prix IPC IPVI/IPG agricoles prix thétiques® salaires® 


a ee ee Se ee ee eee Se ee oe 


en pourcentage 


Dépenses de consommation des particuliers.. Zor! 100.0 79.4 — ae) 228 8.3 9.0 
BiChS# ste ee ok eee he 15.8 100.0 92.5 — 8 — 4.9 1.8 
SEGVICES -.. its eh. mec Wed tie cd 9.3 100.0 57.4 — — 7.5 13.9 21 2 

Dépenses courantes des gouvernementz........ 6.4 100.0 14.6 5.4 — 8.7 ee! 63.6 

en biens et services 

Formation brute de capital fixe.............600.0.. 8.3 100.0 iS 51.0 4.0 16.8 7.4 19.3 
Secteur PuDMICHe. betae 20.) | bead) 100.0 —_ 39.9 — 31°58 vel 1792 

Construction domiciliaire................ — 100.0 a 51.9 — — 7 30.4 
Construction non domiciliaire........ i 5 100.0 — BZ. 2 — 42.7 5 19.4 
Machines et équipement.................. 0.2 100.0 — 100.0 — — — — 
DCCICUT rivet ew. ot an ee eres 6.6 100.0 1.9 53.8 5.0 11.5 8.0 19.8 
Construction domiciliaire................ 1.8 100.0 oa 51.9 -— _ 17.7 30.4 
Construction non domiciliaire........ DES 100.0 — 51753 — 9.9 8.4 30.4 
Machines et équipement.................. 253 100.0 526 58.0 14.4 22.0 —- —_— 
Exportation des biens et services.................. Lar 100.0 6.7 24.4 9.4 3125 17.8 10.2 
MarchandisSese:. a. ae ate 5.9 100.0 _— 31.7 1234 38.2 18.0 — 
Importation des biens et services®................ —8.5 — 100.0 — —- oe —82.1 —12.1 —5.8 
Marchandises#.. &.....28..40. tek —5.7 —100.0 os _ — — 100.0 — — 


Dépense nationale brute (en excluant les 
Stocksvetiésterreuts). 4.1... 39.0 100.0 Shy 16.5 a5 —4.9 9.1 20.9 
Source: Tableau fourni par la Division des revenus et dépenses nationaux du Bureau Fédéral de la Statistique. 
aLes indices synthétiques des prix sont calculés a partir de sources n’incluant pas de prix, telles que la méthode de limputation des coats utilisée pour la con- 
struction. 
bComprend les indices synthétiques des salaires calculés pour les revenus des fonctionnaires. 
cL’élément importation et son prix synthétique sont déduits de la dépense nationale brute. 
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TABLEAU 2.7 


Effet des différentes méthodes de calcul et des prix des maisons sur l’indice de l’intérét des hypotheques. 


Indice Indice Indie Indice des taux moyens 
publié du publié des : ae d’hypothéques payés—Pour 
j ynthétique ; : 
taux prix des derinteret une durée donnée? 
d’intérét des nouvelles moyen* Indice des 
hypotheques maisons I taux de la Pendant Pendant 
MI NHI R SCHL 10 ans 5 ans MI*¢ MI**¢ 
aoe ee Se a ee ee SS SS 2S ee ee 

Ce ee 100.0 100.0 100.0 100.0 — — 100.0 100.0 
Fee ae 103.7 102.6 101.1 96.9 — — 99.4 96.9 
ee ne 107.9 106.0 101.8 94.7 — —_ 100.4 96.7 
AO sa, le 111.0 ivel 99.0 93.1 ~- 95.1 104.4 99.5 
ee 114.8 11:5 Oi ae | 93.1 — 94.0 109.4 104.6 
Pe. cen 119.7 12226 97.5 101.8 — 95.8 125.0 121.4 
oie oer aes 125%5 131.6 95.4 109.4 — 101.0 144.0 138.5 
be 136.6 140.8 97.0 127.6 -— 112.0 17927 165.9 
5G eer Were 156.0 151.6 102.9 140.0 114.8 123.4 21252 190.4 
a a 177.0 161.4 109.7 149.9 ——~ — 241.9 203 .9 
nie idee: 191.5 168.4 11307 139.5 — — 234.9 — 
te ROR S pete 191.5 169.2 113.2 134.0 - = 22601 — 


Sources: Indices publiés par le BFS, Price and Price Indexes (62-002, mensuel). Taux de la SCHL et taux moyens payés tirés des données de la SCHL, Canadian 
Housing Statistics (annuel). 

@calculé en divisant MI par NHI. 

Pealculé a partir des tableaux 21, 32 et 52 de la SCHL, Canadian Housing Statistics. On a supposé que les hypothéques sont négociées uniformément dans le 


temps. 


©calculé en multipliant NHI par l’indice des taux de la SCHL. MI* fournit une évaluation du coat d’emprunt courant lors de l’achat d’une maison, par rapport 


a 1961. 


dcalculé comme ci-dessus, mais avec un indice des prix des maisons ajustés pour tenir compte de la variation de la productivité et du profit. (voir graphique 333). 
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TABLEAU 2.4 


Dépenses des ménages et pondération des dépenses 1947-1948, 1957, 1967. 


Se ee ee SS US LS SS DS > ee ee 


(1) (2) (3) (4) (3) (6) 
Coefficients Coefficients Coefficients 
Coefficients Dépenses de pondération depondération Dépenses de pondération 
de pondération? relevées® publiés réels relevées” calculés 
1947-1948 1957 1957 1957 1967 1967 
od ee ee ae ee ee ee ee ee ee ee SS SS 
Pourcentages 
PRIisvier tl CLOT We cate eo es teach nc ae ofa eRe BE, Bytes nace 32.0 29.4 26.0 26.68 Za) 24.2 
Ponderationsetixes: waevtceseee ee eerie. tree eee et 1252 13.0 
Ponderationssvatia blest... 2. tz..c- «ee oceans ae 19.8 13a 
TEQPETNICT Ee ehh Re eee Mo ee ey ees garno goad 32.0 29 .4¢ 2h DP 32.25 30.8 31.8 
Habillemerits. terse cit ee tected te reen eke oes 11.0 11.4 11.3 11.30 11.3 11.6 
PEVADSDON bites hee caer ccs eee Seo ahaa Ben cBitsos Mabnntnoera cet coat 7.0 12.9 12.0 12.00 13.3 1327 
Soins médicaux et personnels...................:ccceceenesseoseeees 6.5 7.8 6.6 6.604 6.9 desk 
TEQISITSTCEELCCLUL Cty eee cee etc ern ec csten trea taster os 8 4.3 4.6 4.7 4.69 63 6.5 
Tabac et alcool.............. DOs Me Rn ts Pe ee ed a5 6.5 6.53 4.9 5.0 


se a ee eS SSS SS Se 


Sources: (1) BFS, 62-502 (Tableau IID); (2) BFS, 62-517 (Tableau 4); (3) BFS, 62-518 (Tableau 4); (4) Correspondance avec le BFS; (5) et (6) Calculés a 
partir de données de l’enquéte sur les dépenses de 1967 du BFS. 


@pour les ménages de I’échantillon tels qu’ils étaient définis en 1947-1948 ou 1957. 


bpas de restriction sur le revenu ou la dimension de la famille, représentant donc tous les ménages urbains. Les dépenses et la pondération ne correspondent 
pas a cause des ajustements nécessaires pour tenir compte des catégories de dépenses additionnelles relevées en 1967. Voir annexe A. 


¢n’inclut pas la contribution en capital au logement. 


dréduit A 4.0 en novembre 1970 pour rendre compte des programmes d’assurance-santé obligatoires dans les provinces participantes. Depuis cet ajustement, 
’indice a été calculé pour des pondérations totalisant 97.4 pour cent, plut6t que 100 pour cent. 
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